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EDITORS’ NOTE. 


This Handbook bas been prepared to meet a definite 
need for a reference Ikm>1v for teachers interested in 
building up school museums. The teachers and several 
headmasters undergoing training every year at the Madras 
Museum in museum technique were thus responsible for 
the immediate stimulus for the preparation of this publi¬ 
cation. We hope they ami other teachers would find the 
Handbook useful. The annual training course in museum 
technique at the Madras Museum became possible ou 
account of the interest taken by the Government of 
Madras and also by successive Directors of Public Tnstruc- 

V 

tion—Sri D. S. Reddt, Srimathi 0. C, Srinivasan, Sri 
S, GovindaiVjalti Naidu and Sri N. D. Sundaravadivelu— 
in the educational activities of the Madras Government 
Museum. To all of them, we should like to express our 
grateful thanks. Though the Handbook was planned 
and its outline drawn up by the editors, the actual 
writing of the various sections of it has been the work of 
the curators of the scientific departments of the Museum. 
Originally the book was intended to serve the needs of 
the organizers of school museums, but as the writing 
progressed, we thought its scope could he somewhat 
enlarged so as to make it useful to curators of small 
museums without specialists on their staff to undertake 
conservation, etc. Knowing that there are a number of 
such museums in this country, we have very little doubt 
that museum curators will derive considerable benefit by 
using this Handbook . 


EDITORS. 
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GENERAL INTRODUCTION. 


Museums originally were meant to be of use primarily 
for specialists. The research material collected over years 
were not exhibited in a manner to facilitate popular educa¬ 
tion or instruction. The didactic object has now become 
more important and with this em:I in view more attractive 
display is attempted in all progressive museums. To illus¬ 
trate an idea is now more important than to show compre¬ 
hensive collections. Exhibits are displayed to stimulate 
thinking and questioning. The museum worker in India 
along'with other groups of educators would like to develop 
a scientific attitude of mind in the masses of those who have 
acquired the habit of visiting museums. 


To-day the Government of India and the State Govern¬ 
ments are interested in fundamental education to help 
people who liavi imt bad access to formal schooling to 
understand and solve their immediate problems bv their 
own efforts* As illiterate adults cannot he educated 
through the written word, substitute methods have to he 
found for their education through visual aids. Here 
museums come in as institutions of great utility. Methods 
of communication which museums have been developing for 
decades can easily he adapted for fundamental education. 


Without our being aware of it, progressive museums 
have changed their roles. They are no longer store houses 
of curious objects which really Interested a small percent¬ 
age of visitors and mildly amused or ‘ bored the rest. 
“Museums in many countries " says a UNESCO pam¬ 
phlet u can no. longer be considered sanctuaries for the 
connoisseur or specialist. Thev are actively engaged in 
revising exhibition poliHe^ ivn«] Telutififls with thu public 
at large and play a more important role in general 
education/* 


In the Madras State, the educational authorities have 
long recognised Lit at teachers and students could gain a 
p-reat deal by visits to the museums. From about 1910 , the 
Museum staff used to conduct students from city schools 
round the galleries of the Museum and popular lectures 
based on Museum material given by the staff of the Museum 
were arranged periodically. As the number of schools 
increased, this service could not be performed adequate v 
by the limited staff of the Museum. From about 1930 
onwards ttf teachers of the schools City of Madras 
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were invited to make a general study of fifteen hours 

thiTOim \ 01 th f ,? alleri ? of thc Museum With the help of 
tho Qurators of the various sections. With the greater 

knowledge gamed by this contact with the exhibits, the 
teachers were themselves expected to take their pupils on 
conducted visita nf tlm 1 ^ ** 


Front 1949 onwards, in addition to the fifteen-hour 
demonstration course, we organized a somewhat intense 
hou^, short course in museum technique for teachers of 

V b “" e ■ J", 5S ““ tN ' en now included in the Second Five- 

? ear 1 lan of the State Education Department. This book 
is intended primarily for the use of the teachers under 
going the course at the Museum. lL is our hope that all 
good schools will have small museums of their own through 
the joint efforts of the teachers and students. 


The usefulness of educational museums may be 
briefly stated as follows, as a recent writer has done — 

(«) It conveys to the children a great ei* number of 
facts in less time than if these were conveyed through 
words; the information about them can be'more easily 
assimilated by the children. 

(ft) A number of facts can he presented simultaneously 
anil the relation between them can he presented with 
clearness. 


(<■) The teacher and pupil can co-operate in the 
process of learning. 

Impressions obtained in childhood are most vivid and 
Tasting, and to the child s mind, knowledge is most welcome 
when its acquisition is flavoured with entertainment. The 
best educational museums therefore provide information 
to the children in the most attractive form. Children arc 
everywhere admitted free and no pains are spared to make 
them feel at home in thc museum. To make the museum 
mean the most possible to the child, it has been found 
advantageous to organise loans of portable exhibits of 
various categories for use in class rooms. Most of the 
larger museums of Ihe United States of America have 
special departments of education which prepare and 
circulate enormous quantities of material to t he schools of 
the area served by them School Extension Service ha* 
come to he established as part of most museums in the 
United States of America including even thc most conserve 
tive ones such as the Metropolitan Museum, 
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The more progressive museums in Great Britain and 
the United States of America also organize leisure time 
activities for the children. For example, the British 
Museum (Natural History) has a Junior Naturalists’ Club 
for children of 10-14 years of age, a Field Observers' Club 
for children of 14 years and upwards, and also publishes 
a. magazine called *’ The Field Observer * edited by the 
club members. In another very popular museum in East 
London, namely, the Graff rye Museum, the children visit¬ 
ing it on Saturdays and school holidays participate in a 
number of activities based directly upon the museum exhi¬ 
bits and involving drawing, colouring, cutt ing out, assem¬ 
bling information, using puzzles and games, painting, 
modelling, puppetry, pottery, model-making, etc. Educa¬ 
tional motion pictures, lectures and demonstrations for the 
entertainment and instruction of children are provided 
throughout the year. Several museums in the United States 
of America nm a very large number of clubs and classes 
for children. The Rochester Museum of Arts qnd Science, 
one of the latest and also the most popular of museums in 
the New York State (with which I am connected as one 
of its foreign Fellows) has under its roof about 17 or 18 
clubs such as the Rochester Rose Society. Rochester Aquar¬ 
ium Society. Cat Fanciers’ Club. Cage Bird Club. Vv riters* 
Club, Dahlia Society, Amateur Radio Association, Phila- 
telic Association, Numismatic Association. Print Club, 
Gladiolus Society, Necdleeraft Club, Rabbit Breeders’ 
Association. Men’s Garden Hub! etc. The American 
Museum of Natural History New York, and a few other 
very large museums in the I nited States of America have 
their own broadcasting stations giving regular educational 
programmes intended for school-going children. The 
Cleveland Museum of Natural History has shown com¬ 
mendable enterprise in extending its educational influence 
to a much larger public than habitual museum visitors. 
Through the courtesy of the American,broadcasting station, 
W.E.W.S., it is now presenting a monthly television 
programme called ** Your Museum of Natural History 
Two general programmes already televized are. one dealing 
with the timely subject of the Navaho Ind ians and the other 
with the recent gift to the Museum of the works of John J. 
Yndnhon. including the famous early nineteenth-century 
English prints of Ha veil There is also a regular weekly 
television programme built round the museum’s explorers’ 
clubs for children, subjects so far presented include the 
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fur-bearing mammals, care of pets, bird 
migration and signs of spring'!— — *-- 

of Mrm.)? N ^ SCO i h S ft divieinn rit Paris called the Division 
«W* Mu s ,un„ which films at improving th- 
***** ?? museum work through international confer¬ 
ences and discussions and technical aid, and (hr preserva 

nramSf^l 

the world, and tins Division publishes a very hudi 
Sfc"™ 1 ent,, i.‘"- , .‘' »"*• " JrWH. arts „ a'forS! 

Mtionaf ^u ge 2 f ,’' t 18 -'’ , i ,ci ' rni '!* mns >-™» on an int.T- 
national .scale. A technical association called the Inter¬ 
national Council of Museums, also functions tn Paris and 
eosrly i]lahnrates with the Monuments and MuUuns 
Tlivtston of the UNESCO- The UNESCO MwV»1b“ 
apart from their traditional functions, museums can do a 
f, at < f ' a ;. t0 1 ®*W ,v : intermitlonal 11 nderri inline. On 
m suggestion of tlii-1 NE^CO several progressiY museums 
] Tr '^garuzcfi didactic exhibitions aimed « t the earing 

Onl Zr t ThV e ™ m * and th * rpninvftl ( ' f prejudices^ 

Mn ' e rt V f h, V 7 '" Vn wa .® ore ™ 15 ^ hv the Natural History 
S i " f Vienna «i 1951 to illustrate the theme 

ril U TI,P T "»«™tkti*l Coiin- 

c!l of Museums with the help of UNESCO 1ms been recently 

iMiklm^cvrraT eon fern res on - duration through museums, 
nnri UNEsr o snorts are at the moment brining South 
America and Greece to organfre educational museums, A 
smn i pamphlet on " Museums and Young People ” 
published hv the Tnt mationri Council of Museums will be 
ot spemnl mferp.j i.. ■ duration iris of this country. Tt, is 
clear from what [ have said a We* that the mieriinri of the 
educational use nf museums is no longer a matter of concern 
to a few isolated pet.pic. but Is one of very wide inter¬ 
national interest. 

Turning now to cond tions in India. one note* with 
r r gro that v;'rvl T t.tin hn« tv. n done t<> exploit the rdnea- 
S£"S n-mbdihes of museums. T. is no doubt true that 
d.rort durational work ,. e .. td-; n , ? over th- work of the 
class room, is not Part of th* work of n njppnm. its primary 
tn=b brincMV ml lent ion and preservation of the niltoraT 
wen tH of the country, but a live museum, while performing 
i 1 pnmaTT tasks ran usefully engage itself in putting 
colfert urns to thn best nsr- for the Tnrsmri number Our 
h **f ^ filtrating on the conservations! 
aspect of their work almost to the exclusion of several 
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others. The new ideal, however, is to make museums 
" bright and cheerful instruction centres of the com- 
luunitv '\ The appeal of modern museums generally is 
to the man in the street, not merely to the upper classes, 
and their aim is popular education it! the broadest sense 
of the term, stimulation of intelligent curiosity, and the 
democrati sat ion of knowledge of the various sciences and 
arts which in pro-democratic days were the prerogative of 
the elite. All these new ideals have been embodied in Lhe 
Deutsches Museum in Munich, which is one of the marvels 
of the museum world of to-day. State-assisted visits to 
this Museimi have become part of the educational system of 
Germany. Between the bent of Indian museums on the 
one hand and the Deutsches Museum on the other hand, 
there is a vast gulf. but the time is ripe for inaugurating 
work in India in the right direction. 

Some years ago, in a broadcast talk addressed to schools, 
I had made some suggestions to teachers and students 
interested in starting school museums. What I said then 
still seems to be useful, and so the talk is reproduced 
Here: 

“ How shall we sot about to organize a museum for 
our school! Can you send us a list of books that would 
help us! ” I ant asked these questions very often by 
friends from schools. If I tell them that books are not of 
much use, they might think I am withholding information. 
Of course there is no dearth of Imoka telling you how to 
collect minerals, animals, plants, objects of art, etc., how 
to preserve, arrange, label and exhibit them. You may 
know all about these things, and yet no school museum 
would result from it , if you don’t have an immense enthu¬ 
siasm for knowledge, and an equal degree of intelligent 
curiosity about the processes of nature. Museums are not 
ends in'themselves. Their purpose is " to raise the gene¬ 
ral level of refinement by giving pleasure and imparting 
knowledge Tf the bovs and teachers of a school are full 
of scientific curiosity and are prepared to overcome diffi¬ 
culties to satisfy it, they have then laid the foundation 
atone of their museum. 

The educational value of museums, in the building of 
which the chief contributions are those made by school uoys 
and their teachers, has been recojnized by every one. Tn 
the United States of America, there are special museums 
for the exclusive use of children. Several of the larger 
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museums have children's sections. In India museums are 
very few in number, and schools have to depend more or 
less, on their own efforts. Teachers as a rule know-what 
their students are interested in, and these interests would 
be the basis on which their museums grow. Bovs arid girls 
have more interest in things around them and they are 
more anxious than older people to know what things are. 

I know a village boy who was greatly excited over the 
first bit of coal that he got, the chance to see, I am also 
reminded of a friend who is now an authority on the subject 
of birds, hnt his interest in the subject began when as a 
scout he used to watch birds. Interesting facts about 
bird migration whetted Ids appetite for more knowledge. 
Can any boy help wondering when he gets to know that 
some of our birds come here from far off Siberia, 
Scandinavia and Iceland ? 

A scrap of information about one thing here, another 
scrap about something else there, are not the ^brt of know¬ 
ledge that anyone would care to have. A few pjd curiosi¬ 
ties spread on a dusty table would not make a museum. 
The collect ion in any museum should be arranged on a 
definite plan and should tell a connected story. 

An increasing number of schools uow a-davs have 
museums primarily to help the teachers in making their 
lessons more practical and interesting. Geography, botany 
and other field sciences are most effectively taught with 
the help of museum specimens, A modelled relief of vrvur 
taluk nr district is a hundred times more helpful than a 
fiat map. Every example of minerals that the geography - 
lessons deal with can be got by the joint efforts of the 
pupils and teachers. Bits of low grade iron ores are 
kicked about, hv you every dav. One of you mav have a 
relative working in the Nellore District who won't refuse * 
you a present of a few bits of mica mined in that district, 
or you might emme across it if you watch when a well is 
being dug in your own area, Boys can then easily study 
the different kinds of layers that make the earth on which 
their school stands Samples of the different layers can 
be kept in the school museum for future reference. 

A good collection of plants is also essential, but it is 
somewhat difficult to make you realise why it is so. Now 

let me ask you a frank question: Hinw many of you_ 

leaving out those belonging to the planting areas—have put 
idea of the nature, size and habits of the tea plant from 
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which your ten is got? Of course, your tea tastes equally 
well even if you don't know these, but knowledge is better 
than no knowledge. 1 am tempted again to give another 
illustration. Pepper, as you all knuw, is of great import 
ance in the kitchen anti also of great historical importance 
because European Companies were attracted to India by 
its pepper and spices, I showed a five inch long bunch 
of gr^n pepper berries to half a dozen city dwellers, the 
first six to meet me that day, but not one of them could 
tell me that it was pepper. But these were elderly people, 
and if your hoys arc not to be like them, encourage the 
museum idea and help one another to see specimens of 
these essential agricultural products in your school 
museum. 

There is the question of the school garden. Why 
should it he confined to merely ornamental plants? It can 
be made to help von in learning practical botany more 
thoroughly ttian in the class room. There are some schools 
with good botanical gardens, but their number should he 
greater. If the headmaster would spend a small amount 
on a cement tank, you can have a fr<-sh water aquarium in 
your garden to watch how animals live in water. ' 

T would recomniLrui very strongly the maintenance of a 
nature diary by every boy and girl. In a good note hook, 
make a record of what yon see about your own house and 
school. Several English school boys and girts do it. 
When do your trees and shrubs put forth flowers? How 
long does each of them take to produce ripe fruits ? When 
and how often do they shed their leaves? What, kind of 
birds, butterflies and beetles appear in your compoundT 
What plants die out and in what order during the begin¬ 
ning of the dry season ? How many varieties of spiders 
can you see, on the ground or among shrubs.? There are 
hundreds of such things that you can enter in your nature 
diaries, of which you will he proud when you grow up. Tn 
the course of this work you will develop your powers of 
observation and description. And you will come across 
several things which would interest vour friends and would 
be worth exhibiting in your school museum. 

Animals and plants are best studied in nature, hut 
preserved specimens are also necessary, for the simple 
reason that you cannot safely examine the teeth or scales 
of a snake or the sting of a scorpion wben these animals 
are alive. Similarly seeds, flowers and fruits may not be 
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available for your class when you want them badly. These 
ought therefore to be kepi in stock. A ten per cent solu¬ 
tion of formalin is a good general preservative. 

When you have decided to do some of the things 1 have 
mentioned, the beginnings of a museum are also made. 
Then it is a question of properly housing and developing 
the collections. A g<od well-lighted room should he selected 
for the museum, if possible not right under the head¬ 
master’s nose, for children eatmot be expected to he abso¬ 
lutely quiet, and a g<*»d school museum would sooner or later 
develop into a juvenile science club It is absolutely essen¬ 
tial also that from the very beginning the museum should 
be placed, under the tare of one of the teachers. If the 
scout master happens to be familiar with .a few of the held 
sciences, he would make an excellent museum curator. To 
the scooter's equipment. he would then have to add a collect¬ 
ing box containing one or two small bottles of spirit, 
a killing bottle of cyanide and a few tubes corks for 
the specimens collected 'luring excursions. Schools that 
have sufficient funds would go in for a few glass-fronted 
almirahs to keep the roth tbits, but shelves fitted along the 
wall would be enough for most exhibits. Special areas of 
the shelf accommodation ere to be allotted to ihe various 
subjects. In one school museum, I have seen an attractive 
display of wood snecimens, blocks of wood cat and polished 
in the shape of library volumes, and the name and use of 
the wood painted neatlv at the back T.vcrv museum 
specimen should be labelled. The best labels are either 
printed or neatlv written in Indian ink. Typed labels 
are not good, as they fade rapidly. 

Children are always fond of living things. For this 
ren«r,n no school museum should be without a -mall vivarium 
and an aquarium. A vivarium is a high sounding njinw 
for a glass-sided box, with small holes above, for keeping 
live animals. Small animals such as caterT>iliars, snails, 
etc., are kept and fed in these glass boxes and their peculia¬ 
rities can be observed by the children. A boy or girl who 
observes the emergence of a butterfly from a cocoon gets a 
* glimpse of nature’s mvsterious wavs which would never be 
forgotten. The social organization of a termite hill can 
equally well be studied by classes of bqys without much 
trouble and the king, queen, soldier and worker termites 
exhibited in the museum. When T speak qf n school 
aquarium, you might think it is going to be a very expen¬ 
sive matter' Not at all. A couple of glass jars-^shaUow 
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ones are to be pro ferret!—or, if you cannot afford them, 
a kerosene tin cut into two and one of the sides replaced 
wiLh glass and made water-tight would serve the purpose ' 
equally well. Water beetles, small fishes, snails, etc., can 
be puL into these tanks, and a few water weeds would help 
to keep the water aerated. Aeration can be effected hj 
blowing into the water or changing the water a few times 
a day. Immediately after the monsoon frog spawns can 
be collected und put into the tank, and the children can 
watch the metamorphosis of the fish-like tadpole into the 
tailless frog. Some forms of spiders can be kept alive in 
bottles and their habits can be watched, but these creatures 
arc cannibals who kill and eat their relatives and neigh¬ 
bours, The methods of breathihg in fishes and frogs can 
lie (tompared in the school aquarium. The life history of 
the mosquito is equally well studied by rearing the larvae 
in the aquarium The methods of destroying the larvae 
can hlso ho demonstrated in a control tank. The public 
health anthoVities would he thankful to the schools for 
spreading the knowledge about malaria control. 

In schools on the sea-coast where sea water is available 
a number of marine animals, medusae* Portuguest-man of- 
war, sea-slugs, etc., can be exhibited for short periods. 
Shells can Iks collected and exhibited and incidentally they 
add beauty to your museum shelves. 

To make'history lessons more interesting through the 
museum is more difficult. Only the bigger museums can 
* do anything substantial in this direction One school in 
the city of Madras has in its museum models of fortresses 
of the Various epochs, This can be supplemented by photo* 
graphic enlargements of historical monuments. One thmg 
that everr school can attempt to do is to have plaster ensta 
of coins of the various important dynasties of India witfi 
t*«» K*l n nf Ihp timvincia! museums that have the originals 
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HAiNDBGOK OF MUSEUM TECHNIQUE, 
SECTION I. 

Preparation of Zoological Museum Material. 

By a. T. SATYAMPBTI, u.a., d.sc , k,z.8, 

(Supermtendeat ( Government Museum. Madras.) 

Introduction -A* the settinji up pi a ^oolo^itnl uui^uni. eveu 
on a am till scale* requires d sound knowledge of the various pro- 
invoked in the proper preservation and display os aniumla, 
w e have brieiJy outlined below the usual met buds of collecting acui 
preserving specimens of the main groups of invertebrate and "verte¬ 
brate animata* the aournss from tv Inch tliest aptcimeus may be 
obtained and other techniques of Museum work such m preservation 
of eggs, preparation of skulls and skeletons, accessories suck as 
foliage h artificial rock and ground work for habitat groups cn- 
larged models' of small and inconspicuous animals and various 
methods of mounting and displaying the Mpetdmens for museum 
purposes. It should he dearly understood t however, that inten¬ 
sive practical training m mui+tuim work is always necessary if one 
J* to acquire sufficient proficiency in these methods. Unfortu¬ 
nately* it is not possible to describe in detail in this limited space 
all the various? technique tunnerud with museum preparation. 
Taxidermy and oilier museum methods of pttmamtion and mount¬ 
ing are highly technical job* requiring considerable skill and 
experience and it is therefore essential for everyone interested m 
this work to maintain contacts with the authdritiw nf the larger 
public museum* for information p training and guidance in these 
methods, However, it is hoped tlmt the following information, 
supplemented by directions contained in the various books Listed 
in the bibliography appended at the end of this handbook, might 
prove helpful in acquiring a knowledge of the fundamentals nf 
museum technique. 

Pfonzoa (or one-celted animals)—These are the lowest mem¬ 
bers of the animal kingdom and are so small that most of them 
can be seen only with the aid of a microscope, and are hence 
difficult to be dealt with aa museum objects, The majority of 
these animal* require expert technique for their proper preserva¬ 
tion, But murine forms, such as Forum in ifera arn^ Eadiolaria* 
which build hard chalky shells arc easily collected and preserved. 
Living specimens of these groups may be collected from corallines 
and seaweeds either by picking them off under a Sens or Ly the 
nee of a horsehair sieve with a bolting cloth fastened beneath it. 
The aieve should hie immersed in sea-w T ater and handfuls nf tea- 
weeds, etc , shaken over it The bolting cloth collect* the animal* 
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LliiLL y\iha through tLui Bj&vti. LiLuge aivaa of liib bed of the ucean 
mt covered by wliafc ie known us Globigerma Ooze t which consist 
uliuusu entirely uf the chalky ditch;* of dead ForaimmTerw; sand or 
iulilI dredged from such areas may be dried ami sifted and the 
biiLr siftings are then put into a bowl of water and stirred. The 
uigui rii'Jjcate ALtJJ* generally float on, tht surface and may he 
-■kjmined oil. The heavier §dn Ah sink, and may he dried after the 
fflater has, been drained away. The imimals may he planed first 
iw weak v5Q percent' akoLt ol mid then in 70-90 per cent alcohol, 
nr they may he placed directly id cl neutralised o pci cent solution 
of formalin. 

lor museum purposes p enlarged models of protozoan* may lie 
prepared to scale from a study a! the actual specimens under the 
oitcro^Cope. A plasticine model first prepared and a planter 
niuuld of this model ie taken, A beeswax or pla&tei ca*t a pre^ 
paretl from this mould and the east painted in natural colours utirj 
mounted suitably in a glass topped box. The details of the pro¬ 
cess of moulding and casting are much the same aa for reptiles, 
fishe- and other subjects described later on (pp. H 29 and "25.1. The 
actual specimens of protozoa as can only he mounted as microscopic 
preparat ionE on gloss slides. * 

ForLfera (Sponges).— Spcmgee are sedentary animals found 
hving in the eea between tide marks and at all depths and also 
in fresh water. They are generally attached to stones 9 tracks and 
sea-weed^ and may form solid branching or encrusting masses. 
Freshwater sponges me usually bright green and may lm mistaken 
lor aquatic vegetation. Shallow water marine sponger are often 
hiund in sheltered places under rocks or in crevice? of dead coral. 
The be-c ^raavrvatiop for sponges is strong (70-00 per cent) 
alcohol'which should he changed after 24 hours. They inav also 
lm preserved dry by drying them thoroughly in the inn after wash¬ 
ing with fresh water. After drying they may be inn nursed in 
shellac r*nmh and re-dried, to give them a protective coating. 
The dried specimens may be mounted on wooden pedes tab or in 
glues-topped boles* 

Corals.- These are the hard skeletal part:; of lowly irginmd 
invertebrate animat; living in the tropical *eas in shallow water. 
When taken fresh from the e*a t they are slimy and variously 
coloured as they contain the fleshy living parts of the animat*. 
Corals are generally preserved as dry specimens/but a small par- 
lion of the colony should always be preserved in alcohol for examl- 
nation of the soft parts* For dry prew.rrntion, the corah are 
soaked in tuba of fresh water For a few day a. The v are then 
washed thoroughly in several change; of fresh water, splashed with 
handful* «f water, brushed with a coarse brush and dried 

in rise sun. They arc thn? bleached perfectly white, and make 
good museum exhibits when mounted on wooden pedestals painted 
with block rrsfttnd pint or in gl affronted boxes with n black 
interior. 
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Hydrolds, Sea-anemones and Jelly fishes — The shallow water 
Jiiud* of marine hydroidfl tplarit-Iike, branching, colonial itti luiaLs] 
and eea fltiamgiies may be found in pools exposed by the receding 
lide, Large stones sod bouldera Immersed under water such as in 
the Madras Harbour or under the long railway bridge over the 
Pamban pass are particularly rich m by droids/ some uf which 
possess powerful stinging cells, yea-anemones may be generally 
tumid half buried in soft sand or mud on large mud exposed 
at low tide. fSueh animals should be carefully dug out of the sand 
with the asd of a shovel, Jelly fishes ore soft-bodied pelagic 
animals the.* boating on the surface of the scaJ and are obtained 
by means of a tmvnet, preferably at night, when they are more 
abundant ai the surface. Occasionally, jelly fishes and other pelagic 
coulententtep such a^ the Portuguese man-of-war are found washed 
ashore on the Handy beaches. 

When collected alive from the sea, hydroids, Kea-aneiurmes and 
jellyfishes should be placed in basins of clean sea-water and 
allowed to expand, undisturbed. It ss advisable to keep thorn 
cove red while expanding, in order lo prevent excessive light. 
W hen fully expanded, they should be narcotised oi anacr+tbeti^ed 
ii.e* r rendered insensible to touch) by gradual poisoning with 
formalin ► This should be done by adiLng at first only a few drop* 
uf commercial formalin to the water containing the animals and 
then, at intervals of about fifteen minutes, stirring in a little 
more,, until about one-tenth of the total volume consists of forma- 
lim alternative method of anaesthefiflihfi the animals is to 

add h&nclfflfs of~ in ag nesiuTTi sulp ha t e u y - l ala to _ the sea- water— 
contained In the 1msin. When they are insensitive to touch, they 
may he thoroughly washed in frefill water and transferredJ_o i per 
cent forma Lin in which they are best preserved. 

Plunarian s (Flat worms). — Pknati ans arc free-living fiat 
won ns found under stones and among plants gro wring in fresh 
water and on (lead coral met and stones in rock pools and exposed 
rc-efn on the sea-shore. They may bo collected by picking them 
up with the finger*. or with a pair of forceps or a soft camel hair „ 
brush,. Land phuisriam should be looked for in damp places, 
under decaying logs of wood or among mosses. 

The aniniftia should be placed in a dish uf water (sea-water 
for marine forms), and much as possible of the water poured 
ufL When the animals are extending a thin glass plate such as a 
elide is placed over them and the preserving fluid should he 
suddenly injected over Ihegu with a pipette. This should consist 
of 3-5 per eeutJacmaliiLor better still. of the following solution : 
Strong nitric acid 3 volumes; saturated corrosive sublimate solu¬ 
tion 3 volumes, water 4 volumes* The worms should be left in 
this solution for a few minutes only, and the fixative washed out 
by several changes of walcr or 70 pgr c€in a^ohoL The best 
storing fluid * 70-00 oer cisnt alcohol lo which the specimens may 
be transferred directly. 

1a 
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Marine Bristle worms (PdyohMto).- Many of these warm» 
ujjij’ bo found between tide marks ou the sea-shore. Some of them 
burrow into crevjcea o| coral rock and a toot on reefs, wlule ofebete 
burrow m mod and sand, and their easts” may be observed 
" a tiu ■4“ act '- Those burrowing into rock nmv be extracted with 
,i pair .... lorrepa or n paint brush after breaking open the rack 
with hammer and chisel. Worms burrowing into mud or sand 
mar be dng up with a shovel. Piece* of . tones, corah- or sponges 
brought up id u dredge may be left in basins of sea-water and the 
water allowed to get stale. After a few home the worms wlL 
emerge from their hiding places and collect on the bottom ami 
fide* or the basin. The water slionld then ha changed and the 
process repeated, when more MHich of worms will appear a- the 
water growe stale. 

The worms should lie placed m a dish or jar uf sea-water and 
anaesthetised by the gradual addition of alcohol to the water cqh- 
tammg the warms. TKe alcohol should never form more than a 
tenth part o£ the total volume Another method is to add crystals 

ini .11 io to i jc sea-water. Aa soon tu the worms cease to rea- 
jHitvii tii stimulus, they may he straightened nut i* a flat dish and 
MUlencd by pouring alcohol. After 12 to 21 horns they should h- 
Liiiiu-ferred to fresh 70-1)0 per cent alcohol, and the alcohol may he 
ch#n *H again after 24 tours. Finally, they umv he stored V- 
nmnehilv wi tills fluid. For ordinary purposes ’ Ferenvi’a fluid 
B) ■* ratber better as a fixative than alcohol. Alt** 
anai hetiaatiou the worms may be placed directly in this fluid ira-J 
transferred to i(M)0 per cent alcohol after a few hoars 

Earthworms (OligochaetaJ.—Earth worms mav be obtained bv 
di^f,iiig m the surface lovers of the soil m moist places Many of 
Mieoi emerge from their burrows after nds, when they tv 

easily collated. " J 

Tins worms aro placed m . dud, with sufficient water to cover 
I hem and should be anaesthetised by gradual addition «t alcohol 
m Hirmll amounte at interval* of a few' minutes, Or bv pGcing ,, 
crystals *>f menthol or mngneHiam sulphate in thv water 
v\ lien they are thoroughly bmp, they are transferred to 10 ne- 

to ke ?P straight until they atiffS. 
Thvy are left m formalin overnight and then transferred'to 70- 
00 per cent alcohol. 

Lwches {Hirudine&h— Lceche* may be found &Ul nng weed* 
mud and stones from ponds or lakes, and ihnib* and ] a t Tceel 
(rem u. Hwampti and tropical forests, hot they are mort . frOn^ntW 
found attached to moh animal. When they are very firmly 

on^hei ^ ™ y ^ inrt ' ICea t0 lw * en th *" hcM h y pbctng salt 

An leeches are liable to extreme contraction, irreal care shnulil 
he token white pres-mng them. They should ffif 

with a hide water and carefoDj anae-thcti^H by the addition of 
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VVheti they him to respond to touch, (he worms elionkl h>e 
nt might coed out and Ian! in fi lint dish. Alcohol f 70 pot 1 eentj or 
formalin r'3-5 per cent) rauy then be pourtd over tbtau. Small 
flattened forma may be comprised between two plates of gift®., 
bound together with rubber bands aud immer-ed in the ri\n v 
fluid. After 13-24 hours they should Ik transferml to fresh 
7l>-90 per cent alcohol or :}-5 per cent formalin in which they 
may bo permanently stored . 

Mollusca (Snails, Clams and other shell-bearing animal#} 

Al oil unco aiicur on the Innd. in freshwater and in the -L-a. On 
land only ^sails and slug- are found- They should he It ..iked feu 
iu crevices in rocks; under iTanes, dead bark, logs, tm trees. etc. 
Freshwater uj nit uses such a* pond siuuIh anil freshwater mussels 
may bo found in tanks, |K>ndn and lakes, particular!;, those having 
pieoty of water weefe growing in dmlky water. These innIW 
may be collected with a coarse net or wire idem fised at tin- end 
of a long pole. Marine mollusc# may be found between tide mark 
'in the sea shore; -some form- burrow deeply into rocks, which 
must he split t with a hammer and chisel. Many mollusc* fie 
buried in the mud and sand, and may he obtained by digging arid 
lifting- Mollusc* living in deeper water- may be ’ collected l«y 
dredging Empty sbefl.fi ire frequently found washed up on ifi 
beadu hut these are usually m -i poor condition. 

Wet Preservation of Molluscs —Wh- rerer possible,, two 
wries of specimens should he preferred one of dried shells and non 
of the entire animal-? in fluid far the study of the soft parts. For 
the soft parte the Lest pre^rrative jg alcohol; 5 per cent formalin 
may also be u*ed> bin this should hr nentmlisM % The nation 
of 5 grammea gf borax to every litre of the full strength solution, 
otJienvW it ha* an injurious net ion on the shells. Marine 
molluscs should be narcotised with ma^e^iuni sulphate crystals in 
m expanded condition rid then nan-ferr^d to successive rhing* - 
nf_ateiihrtl of SnrriMising strength r> *Q per rent 50 per rent and 70 
per cent) to avoid -hlinkage And violent contraction. Finally they 
may be preserved in 70^1)0 pec rent alrohol. Land and freshwater 
tiHlllttSCB may he narcotised by asphyxiating them in a stoppered 
bottle i]uite full of water. In S 2 I hours they would he ansn-atlietiffcd 
and fully r*: tended* and may he preserve] after their mucus In- 
lu?en removed with cotton wool. If time m short. land and fresh¬ 
water mails and dugs may be tilled hy plunging them into boiling 
water a i the moment when they are fully extended. This may b*- 
done hy sflowing them to crawl to the end of a twig and then 
■suddenly Jnmicrwijj the tw ig. The snails may then h** wmdie-d and 
[■-u served in TfMJft per rent alcohol. 

Pry Preservation of Shells— ^ dirib have a mein brim 
winch F-huold not he destroyed, tiny should he carefully cleaned 
with ti soft brush. Land and tovbmitrr mnlluws should be killed 
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in boiling water, after which the body may be extracted with a piu 
or a pair of forceps. The shells should be dried in the air, hut 
not in direct sunlight. Marine sheik should be washed with fresh¬ 
water and the specimens buried in sand (not saw dust) and left in 
the shade until the soft parte dry up. As hot water destroys the 
lustre of marine sheik, they should not ho washed in if.. Many 
snails possess a calcareous or homy plate or lid covering the aper¬ 
ture of the shell, called the operculum This, after removal of the 
fleshy contents of the shell* should be carefully preserved by pasting 
it on to a plug of cotton wool inserted into the shell. Bivalve 
sheik (clams, cockles, mussels, etc,) open the shells when they 
die, and after (be soft parts have been extracted, the valves should 
be closed tightly and tied together with thin white thread. A 
coating of vaseline or a thin wash of clear picture varnish may he 
finally given over the sheik to preserve their colour. The shell* 
nisy be stored in boxes lined with cotton wool, or may be mounted 
individually on painted glass plates with pellets of plasticine or 
celluloid cement, if required for exhibition purposes. 

Echlnoderms (Star-fishes, Sea-urchins, Sea-cucumbers) — 

Starfishes, sea-urchins and sea-cue umbers are exclusively marine 
animals and may be found between tide marks, lying exposed In 
pools or buried in sand. Many seek shelter underneath rock#, 
atones and sea-weed, etc. A favourite situation is the base of dead 
coral and a tones od the reefs. The burrowing forms may !■■■ 
obtained by digging near low watermark. Those frequenting 
deeper waters must be collected by dredging. 

Except fur the sea-cucumbers, nearly all Echmodernw can be 
preserved dry, hut as dry specimens tend to become extremely 
brittle in course of time it is safer to store at least s part of the 
collection in alcohol. To preserve starfishes dry. they should be 
taken alive from the sea water and laid on a board, until collapsed. 
Then they are immersed, while alive, in 10 per cent formalin 
solution until they swell up to natural shape sod harden. The 
starfishes are now removed from the formalin and drained well *o 
that the solution returns to its container. They are then dried on 
* boar* and turned occasionally bo that drying may he uniform 
The dried starfish may be mothproofed by being briefly immersed 
in borax solution and then redried, The natural colour's may then 
be replaced with oil paints and a coating of varnish mav he given 
finally. Sea-urchins should have two small holes pierced in their 
shells not at the centres, of the upper sad lower surface* and the 
sea-water should be poured out. They should be then placed in 
fresh water for half an hour and transferred to 5 per cent formalin 
for a few hours and then allowed to dry. A still better method is 
to use n 1 ini .000 solution of corrosive sublimate instead of forma¬ 
lin Tn this the specimens should be left for about twelve hours 
before drying The shells of sea-urchins need not he punctured 
if this method is used. If no preservatives are available the shells 
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of ^ea-urchins may be dried after cutting a hole m the lower 
surface and removing the soft parts. For the wet preservation of 
Eclnnodenne, 70-9G per cent alcohol is preferable to formalin 
especially in the case of sea-cue umbers in which the calcareous 
spicule?, in the skin are destroyed by formalin. Starfishes and eaa- 
urchius may he killed and preserved by placing them directly in 
70-1)0 per cent alcohol. Sen-cucumbers should he narcotised with 
magnesium sulphate or menthol crystals. When thoroughly nar¬ 
cotised, the animate should be gripped with forceps behind the 
tentacles tu prevent their retraction and the tentacles immersed in 
5 pei cent formalin or glacial acetic add. 70-90 per cent alcohol 
should at once he injected into the body cavity through the mi |» 
and the spec: mens then stored in alcohol. 

Arachnids and Myriapods,—Spiders, scurpiona, ticks and mite!- 
ure grouped under the class Aradmida and centipedes and milli¬ 
pedes constitute another distinct class, the Myriapoda. The 
general methods of collecting Arachnids and Myriapods are the 
same as those employed for insects. They may be collected by 
sweeping vegetation with a strong net or beating bushes over aii 
inverted umbi*Ua, The majority of Arachnids, however, btile 
themselves from light, and should be sought in dark places, under 
logs and atones, in heaps of vegetable matter, under the loose hark 
of trees, in crevices of rocks and other similar situations. The 
larger and stronger forms may be picked up with forceps. Scor 
[i ons and some of the larger spiders are poisonous and should be 
handled with care. Smaller specimens may be induced to drop 
into ^mall glass tubes with the aid of a camel-hair brush. It is 
advisable to carry a number of glass tubes, most of them three, 
fourths full of 7fMM) per rent alcohol into which the specimens ran 
hr transferred after captnring them in empty tuhes. Water miles 
may lie collected by sweeping water weeds with a hand-net. They 
*bould also hr searched for bv washing bunches of weeds and by 
examining submerged atones covered with moss and algae. Many 
mites and ticks are parasitic on other animals, chiefly vertebrate* 
such as reptiles, birds and mammals, Ticks are generally large 
enough to lie seen with the naked eye. and can be picked off with 
a pair of forceps If the tick is firmly attached, the surrounding 
skin should he dabbed with oil or benzene to loosen them and may 
then he gently pulled off, taking care to see that it does not leave 
its mouth pail* buried in the skin of the host. Mrtea on very 
small and not easily see n am ong the feathers and hairs n t the Ba se 
of^which - tlley liveT 1‘hey may he cnHected by combing the fur 
with a fine re mbit ml picking them off under a lens. For captur¬ 
ing Myriapods (’millipedes and centipedes) the following method 
may he found helpful : A shallow pit is dug in the ground. Tile 
pit - lined with hay or grass to retain moisture, and baited with 
hits of potato, beans or other food material. A tile or board is 
laid over the halt and the pit may, if desired, be filled in with will, 
Tn dry weather the pit should he frequentlv watered 
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Whan the mseoia linve been collected killed by out 
, tr the oilier of the various matbod* described above, they may 
he. pinned immediately if time permits, or they may be temporarily 
packed in boxes fur jd lining a I a I m ar d ate- In packing m.sei.-t-,, 
cotton wool should uecer Sir allowed to come in contact with iiiscctt 
Beetles and hugs may he wrapped m pieces nf ti ssue pa pe r «id th e 
two ends of the paper twisted ill opposite directions in much tw 
-nine wav a, sweet* and toffees am wrapped- Butterflies flTu) 
tnutii^ should be put into triangular paper envelopes with their 
*j n -s ful led together liter their backs. These envelopes may be 
fnmfc thus : an oblong piece of wft white paper is taken and folded 
diagonally m such a way as to form a triangle, and the overlapping 
tdg» are then folded in opposite directions so to make a more 
ir less dosed triangular envelope The envelopes with the inserts 
inside may then lie packed in tins or cardboard boxes into which 
some naphthalene powder is sprinkled. When insects that, have 
lve.-n picked thus have 1o lie set and pinned, they should first.tie 
relaxed hv placing them in a relaxing hot tit- for a few hours, before 
pinning &. to render iWr.i sufficiently flexible. The rekxing 
Ztul prepared ,1ms A layer of moist h and about 1* mches 
thick is ireiid at the bottom of ft wide-mouthed bottle, and two 
circular pieces of blotting paper are laid over ie sam ' _ 

insects to he relaxed are dropped into this bottle and the Molosed, 
To prevent moulds forming inaide the bottle, a few drops 
solution mav he poured into the bottle. After a few hours, when 
STwtag. and legs of the insects are *>ft and pliam, they are well 

relaxed und read^ for pinning. 
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spread o ut flat over the cork sheet * Ofi eulier^side ol the groove* 
A single long pin passed dnqupiThe thorax ol i he butterfly ao3 
stunk into the bottom ol (lit groove. The wings aro then secured 
in position over the i ark sheets by mean? of narrow strips of paper 
parsed criss-cross over the wmgs. The extremities of each at 
these slips of paper are pinned down to the cork sheets with line 
Hitomdogieal jdti^ The netting board with insect pinned on 
TIT Fill are paced in a dry bo\ and left fui 111 to 14 days during 
which tune they dry and stiffen in the desired position. .It the 
find of this period, all the pirn, except that passing through the 
body of the insert, are removed. The butterflies may then he 
i niH-derred to the cabinet or storage box by mean* of [hr single 
pin I'ftHHuig through its body. 
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MoiLiti Miti preserved m much ihe *auie way, but in ihe case of 
large and bulky specimens ol moths it U necessary to slit open 
tlie uodenude ot the abdomen* remove the viscera, stuff the abdo- 
mm ill cavity with r ome cut Lon wool ^oaked id 4 per cent formalin 
and the abdominal wall h then happed hack into position, The 
moths are then Bet ou br oad-grooved setting homls.^ usual* 

Beetles and bug* which normally have their wings closed over 
theh backs and pinned over plain cui'k boards or pith blocks. In 
the catte of beetles the c entra l pin pa-.-e5 Lli rong h Lhe right Hp/ryu 
<or the hard u pper wing coye r) f and m bugs lit 1© pissed Through 
jTe ITttTe u lifuguTaj' plate btiiiuJ tU© thorax * known as Lbej^utrh 
him. The legs are spread out and pmned in the desired position 
“fiy pairs of pins passed erks-cmas over them. The pith blocks or 
cork sheets with the pinned insects may be put away to dry in u 
box for about a week or two. The insects* when dried and set m 
this position f may be released from the setting boards by removing 
Ibe pin© from the legs and lifting them off by the single pin pass¬ 
ing through the body. Bees* wasps and dragonflies may be pin¬ 
ned with their wings spread out like butterflies on grooved cork 
setting boardsi*with the central pin passing through the middle of 
the tborax. Looiibts p grasshopper sad crickets should he pinned 
Ml the lUiddJt; lidiweeii itie bases of the wing-*, if the wings are 
spread out. But they may also be pinned without the wings being 
spread, in which case 1 the pin fdiimhl pass through the right wing. 
Cicadas and other large Homoptoran bugs may he pinned through 
the large middle segment of the thorax Uhe mexothmax}. Small 
insect* like weevils and bed bugs may be mounted by being 
gummed on small strip-; of cardboard near one end of which h 
passed n Jong pin by which the carded specimen may he pinned 
Lnsidt the storage box. Flies and mo^LjuityH tJDtptrroi should be 
pinned with fine eiitomoIygicaT pins on small block? of pith or 
circular cardboard disc* near the margin of which a long pm may 
be passed for purpose* of handling and storage. While making 
:olleciion& of insects, it is always important that a label mention¬ 
ing the locality, date of capture* elevation and other details shoul l 
accompany every specimen This label is best carried under thfc 
specimen by the pin passing through the insect or the block of 
pith or card on which the insect ip mourned, in the rase of small 
or minute injects. The various methods of pinning insect? are 
illustrated in the accompanying figures [see Figures 1 and 4-ifih 
Wooden hoxm with hinged li-ls provided with hooks are suitable 
for storing insects, Better ^E.ill are insect cab.neN with □ number 
of uniform-Rifted cork-lined drawers with Framed glass lida. Tin" 
essentials for storing Insects permanently are : U) To keep will 
dust; (ii> to keep them dry; finl to keep them in the dark and fivl 
to keep out pests, Rtorage boxes and cabinets will accomplish the 
first three of these condition©, but in order to keep out pe?t* it h 
necessary to employ certain disinfecting agents. Powdered nspb* 
thalene in n he placed in a narrow' perforated chamber all round in 
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tbe drawers and boxes containing tin- inserts. In addition t,, ,j ( j- 

8 compact ping of cotton railed round « Jong pm njt! ^ 

ju a strong solution of lyeol and camphor or a mixtuii of eliforo- 

f‘'““p Appoaa ' 5 B) Ph-S in 
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fluid^plywood *S wiih !?' J '7 m0um " il 
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of inflating the larva should be nerf-^ t™ E ^ m ' ^ I15 ^ration 
shown in the m flJ??* ST 4 smfl,i tin * m 

tiilte with the attached \&na (,? 7 !' The glns9 
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use. a hottomleca tin can supported bv B wire en i )ze 5l^ !aSl0Dftl 
spirit lamp flame, is an effective substitute J ™ e -°I W n 
’*"*< akin may ,he„ be eJSTVtSffajS 
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itorad in tha insect- cabmen, preferably along with Lbe correspond* 
iDg adult m&ectti, I lie blown larva* may be secured ?n a loop oi 
copper wrre died to a b-nudJ euDe oi cork which may be pinnud in 
riie cabinet or siorafo box or it- may be- mo Limed in a glue tube tl 
required fur exhibition purpose#* 

Crustacea [Crabs, Prawns, eto*) + —Free ^winumug forms, 
whether marine or lreah water, may be collected wuh tuc aid ot i 
net- beveraJ kinds oi crabs and biirimp^ aia lound between tide 
^larkB on sea-kbpreB. They should be loaned lot m ere Tices o i 
flocks, corals and wooden pi less or among weeds. These may b* 
-codee-itd with me nitl ol a lung pmt ot forceps. Dong wooden 
forceps art useful lor handling tin- larger kinds as. they are likely to 
inflict severe wounds with Lntir enormous claws, Crabs cannot, 
however, mp ine Ijliiiu- ii held with the ilninm mid lingers at the 
sides of the carapace* Digging the aand just above low water mark 
on ^addy bmfchefl or estuarine mud tUlu w.ll often yield a large 
collection o! crustaceans winch are burrowing in habit. Fidmmm 
are oiten very heiptul ui obLaming specimens oi tLu*e forms which 
inhabit deeper waters. 

Hermit crabs mb a biting shells of molluscs *may also be 
frequently codec ted between tide marks on coral reels and shore* 
where mangroves abound. 

Preserving* — ttina 11 shrimps may be hilled in 5 per cent formalin 
and tm fc Lafi-rr„d to 70-90 per cent alcohol, but, as a rule, the larger 
Crustacea are besL killed and preserved by dropping them directly 
into strong rectified spirit (96 per cent alcohol), The mam diffi¬ 
culty with these animals is their habit of shedding their limbs when 
touched or immersed alive iu spirit. This can be overcome to a 
certain extent fay the following mean* i Most fresh wattr crabs art 
rapidly killed by exposure to the sun and man tic forms, ty drown¬ 
ing in fierii water. They should not he left too long in the latter, 
but should be transferred quickly to 70-90 per cent alcohol. The 
rigidity which often results tram tins method may lie prevented by 
immersing in successive changes oi weaker spirit before finally 
preserving in strong spirit. It a number of crabs are to be packed 
in the same jar, it is advisable to tie up each specimen in separate 
muslin bags bo that the lap, if broken P may not get mixed up w ith 
those of other specimen** For display purposes T crabs are better 
preserved as dry specimens as they can be painted in natural 
colour* in this condition* The abdominal flap is folded back *nd a 
riit made in the lower wall of the cephdbthonuE (to the body pro¬ 
per^- Through this opening. all the flesh and tnuBcIea from inside 
llir body and the bases of the legs are removed with a pair of forceps 
*nd mounted needles. The legs may be detached in this process in 
the case of the larger crabs. when each of the legs has to be cleaned 
of its fleshy contents individually and pasted back in position with 
celluloid cement (see Appendix Bh The interior of the body 
ii than thoroughly wished with strong formalin and - luffed with 
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OGtlun wool iu4ki. j (] i ei wt-iiL carbolic acid louou or borax solution, 
lbt abdominal nap i, tlien muted hack lulo its natural position und 
pealed down with cdlhioid cement and wound up witn tlie body 
with cmourhE- thread. Tlie toga may them be properly arranged 
and hxud 111 their correct positions on a noaifl w’ujj pu» parson u«er 
them criss-crosa tmd allowed to dry. Alter a tew nays, when the 
specimen m completely dry, tlie pies and thread are removed and 
the original oduura are replaced witji oil paints and the aurtace 
iigutly coated wn.ii paper varnish when the colours are dry, 

Vflrtebraies— Fishes.—Collection^ ol flahes may be generally 
made in tunc ways iti specimens may ho coilcckd in their tnutiial 
InmiUtd liy use oi uete, naps iuie= and tuner tuning gear, lii} 
they may W obtained by the co-operation oi the local fiaiiurmen or 
Uh they may be procured by means ol irequunt visits to the hah 
markets. ’me Ue part went ul I'lsheriea will be able to advise on 
matters connected with tlie use ol suitable nets and naps tor iisir¬ 
ing- Fishing wuli iod and hue may lie muuiged in as a spoil, but 
it Is detmtojy not to lie rr c umnn :ruled tor scientific collecting, as 
comparativelv Lew apecunens ol any value nave been obtained oy 
thib method-’ Small melt pool* latt uncovered by the recoding tide 
may be explored for fishes with advantage, as this type ol habitat 
iwutiers collecting comparatively' easy- iue clelts in locks, 
sponges, large bone lies at seaweed and masses of coral, sea-squirts, 
etc., which should lie broken open and careluily examined, are all 
likely to yield interesting specimens of fishes. All fishes collected 
should be accompanied by label- giving the data and locality ui-d, 
it possible, any information regarding sex. breeding habit- and 
lood of the fishes- For specimens preserved in fiuid, parchment 
labels may be written with good waterproof Indian ink and tagged 
on to the fishes at the base of the caudal fin. If the colour of the 
fisb is remarkable, the collector is recommended to make a coloured 
sketch, if [H>ssible, before preserving the apecimeu, or. at least, to 
make a note of the colours in life. It is advisable to maintain a 
notebook in which these coloured sketches and other field obsem - 
lions may be carefully recorded. 

Fishes mav be preserved either in fluid or as a dry, stuffed 
specimen, and for display purposes in museums it is also usual to 
mu It a painted plaster or wax casts of the fishes. 

Wat Preservation of IMW*.— For study purposes, it is heat 
to preserve fish* in fluid. For the great majority of fishes, strong 
alcohol (70-30 per cent) is preferable to form-din, but, in the case 
of larvae and fragile oceanic fishes* a 1 cent solution of lcjrrri-j.Inj 
gives pood remits. The fir Ft essential of ^ood preservation i* to 
make certain that tlie preserving fluid reaches all tbe internal parts i 
more particularly the stomach and intestines r The easiest method 
of doing Otis is to inject 70 per cent alcohol or B per oent formalin 
into the alimentary canal through the month and vant t and it*0i 
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through a central incision, into the body cavity. II no syringe or 
pipeue i& available several abort sins tl to 2 inches long, depending 
on the length of the specimen* may be made slightly to one aide 
of the mid hue of she belly ( avoiding, a* tar as possible, damage to 
tha scales, The specimen is than complexly immerBcd in a iela- 
tivoly weak solution of the preservative fluid ^,50 per cent alcohol 
or '2 to d per cent tormaiin, as the case easy be) for a period of one 
to three days. The specimen is then transferred to a secobd 
stronger haLh (fio per cent alcohol or 4 to 5 pur cent formalin)* In 
ill is. It may be allowed to remain lor a period of n week or a fort- 
nighi. If the specimen i» large it may require a few more changes 
of stronger sot minus of the preservative fluid and finally, when 
fuJJy preserved, the specimen may be [ierroancmtly stored 'll strong 
9u jwr cent alcohol or 5 p^r cent formalin, but, as mentioned 
earLer^ilcobol U preferable to formalin, as the latter renders the 
specimens extremely brittle in course of time* In mo no Ling fu-heA 
in specimen jars for display purposes, care should he taken to see 
llm the fins are properly spread out and displayed to the heal 
advantage. When out on a field trip, where It m necessary to pack 
a large number of specimen in the ame con Ini mu:# it i b advisable 
to wrap each specimen individually in piece- of clean, white, tine- 
meshed cloth, with its label placed inside the package, W here it 
is desired to transport a conn.gn meet of preserved £Lsb, tiie epsth- 
men* may be packed in tin containers lined with cottonwool, tilled 
to the brim with 70 per cent, alcohol and soldered so as to render it 
air-tight. 
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Preparing and Mourning a Fish as a Drs Sptelineii.—Generally, 

the bard-scaled Linds oi fishes are easier to akin and prepare as drj 
a p«f i tnfna The dali is laid on a sheet ol brown pitper and a con¬ 
tact outline of the body is traced on the paper. J he ^pectinin ifi 
then pasted all over with a sheet of tissue papt-r to prevent the 
scales from being shed while skinning. When the pasted paper baa 
become dry and'stiff, the ihh is laid on its better aide on a wet oil 
cloth on the work table. An incision is made with a scalpel the 
full Jenmh of the uppermost side along ita middle line t from the 
tail fin to the pint in the slttSHTr girdle. The shoulder hinge ia 
cut through wL lIj a cartilage knife or bone cutter. A cross n.cibion 
in made along the end of the tail fin where the skin joins it- The 
comer, are laid back and the base of the 6a bones are cut trough 
with bone cutters, care being taken not to damage the ikm of he 
other stde of the tail. The body is now carefully removed from the 
akin, using a dull knife. The end of the tail is peeled free from the 
skin. The skin of the side is peeled away from the body on 
each side of the long incision until the centre of the back and belly 
are reached. A considerable amount of the roots ofthp in b ? JJJ 
are directed rftnd cut free from the body, leaving 1/4 or 1 - mch 
of the roof a intact on the fins. Again ‘lie end of the tail « kfred 
and the bodv is gradually separated from the prone akin. VTien 
th- efa'n i= f 1 r-"d a« fa- B" the ■dmulder ^"dle. the esrw«9 is kid 
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back in the skin. The body is now cut free from the skin at the 
shoulder girdle, lining a large pair of scissors or bone cutter. The 
pnint of attachment of the chest is left unbroken at the throat. I lie 
skinned bodv is now bid on the brown paper alongside rhe super- 
Ikial contact sketch, nnd a contact -mtlme 13 made of it Th eyo- 
ba!ls are now removed ny scooping Them out with a curved draper. 
The runs of the eye-sockets are cut around inside to open the way 
for removing the cheek muscles. A round-ended table knife is used 
to release the cheek skin from the meat, and a curved temper to 
remove the cheek meat. The skull ia left intact hut the brain case 
fe nipped out with a bone cutter. The skull bones are scraped clean 
and arsenical paste (see Appendix B) ia rubbed in well over the 
skull and gills. The akin that covers the long interior muscles in 
the lower jaws is slit and all the meat is scraped out. Arwuictl 
ponte is rubbed in. The roof of the mouth is left intact and rub- 
bed w ih arsSBSl paste. The body akin ia now spread open and 
h 11 me*t and fatty tissue sticking to it Jj™ scrapwl away, Tlie eJon 
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ibould b«B scraped from clxe end of the tail towards the head, using 
i dull tool. Special attention should be paid in removing the flesh 
ihat spreads fanwise over the butt ends of the tail fin bones, Arseni- 
eet! paste ^s rubbed in well inside the akin all over, and aho oti the 
ios; while the artificial body is being prepared, the arsenic-cured 
akin may be kept rolled up in an extended position in a piece of 
iti cloth or wax doth. 

Making the A nil da I Body —The contact body outlines of 
the fi&b are now taken, and just inside the full-figure body outline* 
a heavy black inline ia drawn, The brown paper is now cut out 
along the black line, thus making a pattern for the mannikin. This 
will correspond more or less to the contact outline of the skinned 
body. The paper pattern ia now traced around on piece of ply¬ 
wood or tlnn 1/5 ancf dt ^Iwood board, This board will he the core 
or the ary fie la] body. This wooden core is now sawn ow . A 
small block of wood may bo screwed at the middle rm the side of 
the board which will fact- tin panel on which the fish vv II be finally 
mounted* if it If* desired to drive in rings or hooks for support. A 
row of five little flat-headed nails is now driven half way in all 
round the edge of the core‘board, to hold the thread <tr twine when 
wrapping the tow filling. Fine tow is wrapped round the core- 
board in Witda and shaped flat* and after tying an end of ‘he twine 
to s nail near one end of the core the tow is wrapped uniformly 
round and round, looping the thread or twine back and forth from 
the edge of the belly line to the edge of the back line, drawing 
tightly as the work is progressing, making a smooth, neat artificial 
bodv with the tow. When both mde$ arc completely wrapped, the 
nails are drive-n in huugk. A U-shaped wire ha mile is made, with 
both iia ends finely sharpened. This h set in the b^lly of cIt • 
artificial body for holding it while applying the papier-mach^ fvcc 
Appendix B) surfacing over the tow, us inn a small trowel or ss 
plaster-toot The papier-mfichd is worked well into the tow. The 
surface of the body b modelled to the natural shape of the real 
body* leaving grooves in the correct places for the fins. The body 
is then hong up by the wire handle to dry. When dry, the surface 
if? smoothed w'th a file and «and paper and a coat of shellac is applied 
over it. 
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Mounting. —The fish skin may now be parted to the artificial 
body <jr it may bo put oil without any adhesive. If it is desired to 
jtabte Hie skin, glue mixed with dour paste may be brushed all over 
the inside of the Iwdy and tail on the skin. The ortilieial body is 
laid in the skin and the roots of the fins we fitted into their corre- 
Rpnml iiiif sockets. The skin is pressed Lightly iDto contact with 
the artificial body and the body incision is now i*v/i up, beginning 
at the tail end. A sharp, three-cornered needle is best fur sewiog 
fab skins. It is advisable to rub the sewing thread with wax 
before sewing.* The skull and the throat are set oil the two pro¬ 
jecting points at the front end of the artificial body The cheeks 
are carefully sniffed with fine tow. The jaws are propped open 
-with 9 wrapped ball of tow and the ends of the upper and lower j*w■ 
are pinned on fii tills mass of tow. Tin- gill cover is raised on the 
view side of the fish, blocking it open with tow in the same way 
ass the month. The gill cover U pinned to the block, Tho fin s are 
prevented from drying up by dampening them with borax solution, 
{see Appendix Ih while working tnj the remainder o( the fish. Tim 
fins aiv spread out and clasped between pieces of cardboard which 
arc pinned together at the inarj'm. Wads of cotton are idneed 
under the gill’cover and the fins to support the carding until they 
are dry. After adjusting the specimen and finally checking it up 
for anv possible defects, the fish i? =et asirt* for 1 few days to dry 
fiee Figure 23}. 
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Retouching and Colouring —A glass eye of tha appropriate 

and colour is set in tii$ view side of the flab with a pa pier-miich 6 
lining in the eye-socket. The parts around the mouth are modelled 
into proper shape by painting molten beeswax with cotton laid in 
the mouth pans and shaping it when cooled* The fin cards are now 
removed. Any tears in the boa may now be made up by giving a 
backing of glued tissue paper to the bus and trimming ;i when dry. 
The enure skin of the dab and fronts of tire fins are now given u 
even coat of shellac. When this is completely dry, the fith is 
painted in natural colours, using translucent tube oil paints and 
turpentine. The silvery iridescence of many fishes may be re¬ 
produced by giving a few touches of silver powder. Pearl essence 
in liquid celluloid may be used to simulate a pearly iridescence 
When the pamt is dry, a final cnat of piper varnish may he given 
and the fish mounted on a suitable display panel 

Moulding and Casting a Flab—F ret Method.—Preparing a 
waste mould of the fish in placer and casting it in plaster. 

(1) Pr§Umimry preparations and moulding. —The first step 
in preparing a plaster cast of a fish is to make a coloured sketch o! 
the fish in water colours. The fish i? prevented from getting dry 
by wrapping it with a moist doth while sketching it. 

All the fins- are cut off as deeply as possible in each a way* 
that there is enough of the bony'roots of the fins left behind at the 
bas-e of eflc-h of the fin, and a corresponding hollow on the body of 
the fish. This serves for effective aneb^rntfe of the fins in the final 
e&sL The fins thus cut away are soaked for a few hour* in £ 
saturated solution of hurri* to prevent future damage by insects. 
The eyes are also completely removed by cutting out the eye mem¬ 
brane and cooping out the eye-ball. If it is desired *0 retain the 
shape of the fish perfectly , the belly is slit open at the aide opposite 
to the view side, the intestines and viacera removed and the inte¬ 
rior stuffed with damp saw dual* The slit is then sewn tip. This 
makes the body of the fish stay in perfect ^hape. 

The fish h laid on a wooden hoard on one side, the more 
perfect and better-looking side being uppermost, and then adjusted 
in the desired position by placing little pellets of clay here and 
there underneath the body of the fish. A solution of alutn {see 
Appendix which ha? hern mwinnslv prepared for the purpose is 
painted all oyer the body of the fish several times with a soft brush* 
Care should he taken to that the alum solntion gets into every 
crevice of the fish. Tir? prevents fhe skip nf the fish From sticking 
to the plaster mould. After the skin is thoroughly washed with 
alimi wafer, it h lightlv wir^d off with ;i pf ere nf cloth and a Mowed 
to dry for a while and the surface is then given a coating cf olive 
oil. 

When this has been done, plaster of Paris (nee Appendix 
B) in which some vellow ochre powder has been mixed, h prepared 
to a creamy consistency and poured all over the surface of the fish 


iMjniaaaK ujt MUfttuu m^aiuacs 


-Ji 


ia « thin layer and dll escoea plaster is removed from thi* side* oi 
the fish. An cTaD thin layer o£ yellow plaster thus forms a mould 
immediately gfler the body of the fish. Care should be taken to 
eliminate *11 air bubbles while pouring the plaster. In order to 
ensure this, the bowl of plaster is tapped on the table so that the 
air bubbles rise to the surface where they can be broken between 
the fingers. After the mould baa set, a separator (stearic acid, 
soap solution or clay water of a creamy consistency) is applied over 
the mould with a brush. Plaster of Paris, without any admixture 
qf vtllow ochre, ifl now mixed and poured over the yellow mould, 
thus making a second mould or$f the first. This second mould is 
made a little bit thicker than the first, ft 

When the second mould lias set properly, the whole mould 
with the fish is taken off the board and the fish k pulled out from 
the mould. If ill*' fish gets stuck up, it may he cut at tin* side, iho 
head squeezed down and the whole body may then be pulled out. 
The inner surface of the mould is thoroughly washed and allowed 

to dry. 


* 
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Preparation ol the Mould lor Casting. —B«l'ur» pouring pin-inf 
into the mould lor making [ho cast, the mould should bo prepared 
for casting in cither of the.- two fallowing ways 

(1) The mould (5 soaked in water for some Lime, It i» 
then taken out and the euLire inner surface of the mould is coated 
with soap Solution, liquid soap or green soap, 

t'-h Tlic inner surface of the mould may be given a coating 
of shellac all over. Care should be taken to see that the shellac 
enters all the crevices of the mould, The gloss should be aeen 
everywhere on the inner sarfaci-, When thus first coating is dry, 
a second coating •♦ihellm' may he given and then allowed to dry 
again. The shellac should he applied in a very thin layer. When 
the shellac is dry. a coating of olive oil is applied everywhere on 
the inner surface of the mould with a brush. The shellac is to 
prevent the olive oil from getting absorbed by the plaster and the 
oil itself servers a separator between the cast and the mould. 


Casting the Fish, —When the mould has been thus prepared, 
plaster is mixed to a creamy consistency and poured iifto the inuuld, 
eliminating aJTair bubbles, fir.-t as a thin foyer, which is made to 
ran into all crevices of the mould so that a good impression i? 
obtained. The plaster may be spread evenly with a soft brush nr 
the surface of the liquid piaster may bo blown. 


If it is desired to make the cast hollow , only as much plaster 
as required to make a firm layer all round, is poured in, To rein¬ 
force the plaster, pieces of burlap (or gunny doth) are cut up and 
placed over the first layer of plaster all over, and then the second 
coat is applied, A second laver of burlap pieces may be placed over 
this and a third coat of plaster applied over it arid so on. This 
makes the cast very strong. In the case of small fishes the cast 
may be made a solid one by filling ap the entire cavitv of the mould 
with fibster. But in larger fishes, it is eene-rallv desirable to make 
it hollow to reduce the weight. While miking the cast it is 
advisable to insert a pair of wire ring? at the back of the cast 
befor ? rt «**♦ io as hangers for the finished cast. When the 
cast is completely set, the mould may be carefully chiselled off. 
The outer heavy layer (white plaster) will easily separate off from 
the inner yellow layer, nv a separator bad been applied between the 

m0nla bM carefuUy picked 

off bit by bit. Wherever it sticks hard, it may be carefully chiselled 
0 ’ should be taken mit to injure the surface of the 

cast. When the cast has been entirely released from the mould is 

5,‘"S? “ d “h— t hL „ * 

T n^f; de P resaianfl J scratches, etc. While mod tiling care 
should tie taken not to obscure the natural details of the cast,' 
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Preparation ol the Fins .—Tin- fins nr? cun off as close as 
possible, leaving grooves ot considerable depth in ibe body of tbu 
fish so that there may be sufficient deplli in the cast for the inser¬ 
tion of the fins. As modi aa pussible as the spine bones and flesh 
are taken away with the fins at their bases. The fins thus removed 
are soaked in a clear solution of arsenic or a saturated solution of 
borax for about three hours. They are then taken out of the 










fiASIiaoUK Of HBJUtCil ISdEQwUlt 


•26 

iolution e ad allowed to dry in their natural znaitiou deluded 
between u piece of sciiE cardboard and a ahest of oalluloae acetate. 
Every tin ia clamped and allowed to dry. 

Fixing the Fins In the Cast. -When the fins ar e sufficiently 
dry and still (i.e. r after about 24 hours) they should he fitted into 
the cast at their respective positions. Deep grooves are made in ths 
finished cost of the hsli at the proper places wliere the tins would 
fit in. They should be sufficiently deep so as *o mate the fins 
appear naturally fixed when inserted into them. The fins are first 
secured in position by celluloid paste and allowed to dry. The Tina 
should be as close as possible lo the front edge of the grooves so that 
they appear continuous with the body of the oast. The gaps in the 
fin groove* an? filled in with molten beeswax, worked in by a wax 
tool and carcTnlly''modelled so that the pints look perfectly natural. 
,\nv broken parts of the fin membrane are repaired by pasting a 
hacking of tissue paper coated with shellac to the hind" surfaces’ of 
the fins and then trimming the edges to the desired outline. The 
edges may also he frayerl out with a blunt tool to make the fins look 
more natural. 

■ 

When all the fins have been thus repaired and trimmed the 
whole east of the fish and the surface of the fins are given a coating 
of shellac. After it dries, a second coat of shellac is given and 
allowed to dry. The cast of the fish is then paintpd in natural 
colour? with oil paints, using the original water colour sketch as a 
guide, Silver powder may be used io the finishing touches to give 
a silvery shine, characteristic of many species of fish. Finally a 
glnus eye is set in the hallow nn the cost at the position of the 
natural eye. The glass eye is fixed with a little melted beeswax 
which should be modelled carefully to form the “eye-lid* round llie 
glass eye. 

Moulding a Fish In Plaster and making a solid Wax Cast 
Iron) the Mould. —The fish is first prepared as for making a piaster 
cast Tlie fins are cut away as deeply as possible and soaked in a 
saturated soluation of boras. Some plaster of Pang h mixed to a 
creamy consistency nnd poured out on u. soaped board to form an 
■ dilong layer (about on inch in thicknt^a for small fishes, thicker 
lovers for larger fiehesh The fish is placed tin its side over this bed 
of plaster and pressed gently, till half of its body is embedded in the 
plaster, As the plaster begins to set. the margin nf the pla^t-r 
adjoining the specimen is smoothed and levelled with a scalpel. 
When the plater has set eomnletrlv, the margin nf the mnnTI ia 
trimmed roaghlv according to the contour of the fish, leaving a fairly 
wide margin nil round the specimrp, Keva fi e.. TT-shaped ervwes 
or conical pits! are ent sn on the margins, about two on each of the 
Inn re r sides, and the whole surfacr of the mould if pivett a liberal 
coating of liquid snap with a brush. Now h rlav wall fc bnilt all 
round the mould and more plaster is mixed and poured over the first 
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mould with the specimen in position, Whan this second aould 
gets, it is trimmed at the margins to the size of the lower mould. 
The two moulds are now separated and Lbe fish removed from d ■ 


Casting.—An air groove is incised on the surface of one of 
the moulds from the part of the mould corresponding to the tip of 
the mouth of the fish. A deep channel is also cut out extending 
from the top of the bead to the margin of the mould. This groove 
is made in both the moulds in -such a way that they form a single 
funnel-shaped tube when tha moulds are placed together. This 
tube is tor pouring in the melted wax. If necessary, one i*r two 
more air grooves may be incited from the tips of the fins to the 
margin of the mould* The moulds are soaked in warm water for 
a few minutes, and then taken out and sponged with a towel to 
have all the excess moisture dried. The two moulds are placed 
together and beeswax melted in a double butler (water bath) is 
poured into the cavity of the moulds through the opening in u steady, 
continuous stream, holding the moulds in a vertical position, until 
the entire cavity of the moulds gets, completely filled and somn of 
the wax overflows. The wax cast is now allowed to Cool uml har¬ 
den. This process may be speeded up by keeping the moulds w ith 
the war cast tn situ under a running stream of cold water from a 
tap. When the cast has completely solidified, the two mould-, are 
separated and the cast carefully released from the moulds. The 
cast is trimmed with a scalpel warmed over a spirit lump. All the 
imperfections and irregularities in the ea*i are worked up und 
modelled with a wax tool or spatula (see Appendix A), l be fins are 
attached in their respective positions and glass eyes are set m the 
eye-sockets. The wax cm is finally painted in natural colour* 
with oil paints, using benzene as a thinner. IE an ur brush w 
available, the cast may he spray-painted. The paint should he put 
on OgbtJv without objuring the details of the cast, hi her powder 
mavlie dusted lightly on tho east in the case of fishes with a si very 
gloss. When the paints are dry several coats or clear paper varmah 
mflV he given until the- cast looks fresh and moist as in the living 
condition. The. finished mode! may he mounted on specially pre¬ 
pared display panels by means of rings nr hooka inserted into the 
Icbg perfect side of the specimen. 


Amphibians (Frogs. Toads, etc.) .—Frog* are generally met 
with in fresh water ponds and in moist situations in the vicinity or 
pools and tanks. Toads as a rule inhabit drier regions and may b« 
bund in burrows or crevices of stouts and rocks. Aquatic forms 
mav be collected w th a net, white terrestrial s m« be capiured 
with long pairs of forceps. While collecting: amphibians, it 1 . 
deairalile to look Tor ihetr eggs and larvae. Many tropical fro * 
and loads deposit their eggs on the ground, m borrows, or on bnstww 
or tree*. Some carry their egp or young, or protect thsm in nests 
made of leaves held together bv a frothy secretion and often over¬ 
hanging watu. Moat frog! and toadi have distinctive mating calls 
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which the collector can Icurn to distinguteh by experience. Many 
specimens may be tracked down at night witb'lhe aid oi u powerful 
"Li ^ following ibiis cal It-. J hiB i- ju-rhapb iLt only tn>Gr 

Bible way ot obtaining the m*: luma I and burrowing species. The 
laray season i^ flu- best time to collect amphibians ur- most species 
appear above the ground during this season Itir breeding purposes. 

Preserving 1 he majority ui and loadu and their bivac 

Itadpolesi are covered with a very soft akin. They should thefeTore 
be placed in weaker spirit than reptiles m ruder to prevent alirinkouc 
of those parts which are particularly soft. Although lit) per cent 
alcohol may be used for the hist lew days, it is iteccssorv to exa* 
mine the specimens every day, as the alimentary cintents tend to 
putrely, Ihc spirit must be changed three times at least, arid often 
more frequently and finally replaced by L5Q to go pur cent alcohol 
in which the specimens may be permanently preserved. Cure 
should be taken to inject the fluid well into the throat so that the 
interior is well permeated with alcohol. Before plunging speci- 
mcnR of frogs or toads into alcohol, it would be advisable to kill 
them with chloroform or by injection with veterinary nembutal. 
Formalin is not recommended as a preservative for adult amp lu¬ 
ll ions, but it js preferable to alcohol lor preserving larvae and eggs. 
If various stages in the life histury of the frog are required, the 
may be allowed to hatch in an aquarium and the larvae reared 
to various stages, killed, preserved in formalin and mounted on a 
glass plate in a specimen jar. 
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Preparation of Wax Cast of a Frog from Plaster moulds—A 

freahlj killed specimen of a frog is laid. on. an oblong bed on pins tor 
with iirrtha and toe? properly spread uHi. VLUcn, 11 i* j»ja*tSL^6> 
key s are cut in. the surface of the plaster costed with soap solution 
and a second mould is prepared by building a day wall all round 
and i«.iurinu plaster over th e upper expo sed half of the hp ee:men. 
Tima a two-pin™ mould of the frag » prapar ea. Jroin thaw 
moulds si w:i\ i'lusI i- prepared Ici ju&t tH& saujt: ujanner a& a feh CMt 
Ut prepared TIio cast p whm compkiely set. may be dipped m 
wfkiuk writer find the lambs carefully btnL ioto rtuttttti] jiOEii'ioiis. 
Finally, the cast is pain ted in natural colours wiih oil painte* 



Fig. 3 'L Wax camk of raoo 

AS tAlII &UT FHOK TH"E MOUZD*. 

Preparation of Wax Cast of a Frog from Rubber Mould—A 

frog is killed with chloroform or by injection with veterinary nem¬ 
butal and posed in tbe dcsiretbposition by means of brings suspend¬ 
ed from a wooden frame (see Figures 33-35). A thin coa t uf litmid 
rubber dates ) id given with a brash all over the specimen of th e 
fr og. A fter oncTof two hours when the”first coat Las hardened, a 
aoc o nd cnaf nf itijnid r ubber i s given, and so on T until a fairly thick, 
flexible rubber mnnld is obtained. Over tbe robber"mould. aplaetor 
o f Pans jacket is prepared by pouring IhpiuiLpbifitEJ*, keeping the 
frog in #i£ti, When the plaster jacket has set, fliits are made along 
the ventral surfaces of the portions of the rubber mould correspond¬ 
ing to the belly and Ungers and toes of the frog. Through the slit. 
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ilopff thfl beUv, the fruf may be p ulled oa t of the mould, Ttw 
iuUaior of tha mu dot muiua is Mien warned thoroughly ihd given 
i coating ot soap fiolutium Bees was, melted in. i double boner ls 
bow poured ink- the rubber mould and the mould rocKed" gently 
from tide to eule to let the wax penetrate id to all the crevices of 
the mould. The putter jacket will serve to prevent the rubber 
mould I rum bulging out of shape. A dun of a ba*e lor the frog may 
hn bud I up by adding alternate by era ot cotton and molten Ikies- 
wax underneath the ease of the Irog. When tbtt cuat and the 
attached haae have set completely the planter jacket md the flexible 
“libber mould may be removed, releasing the cast. The east b 
finally pa Jilted m natural colours with oil paints. 

Reptiles (Snakes, Lizards, Tortoises, etc-)— Collecting*— 

Hep tiles itihabjt various types of locobuea and it is dimoult 
to lay down any- general principles regarding their collection, Cro¬ 
codiles are found in inland waters and at the mouibs of Large rrveFIT 
ThuUt way 10 capture them is to hUuol them with a 1^-uora gun. 
Marine turtles and sea snakes may be obtained in nets with the aid 
or nahermern T5rtoLSC5~ir^~^fcnerally lound in tanka, po ihlg_y rul 
rivers while tfla Janti loyjm with more convex carapace may be 
codec ted in moist I Kali ties adjoining meadows* marshes or paddy 
lields. Several of the larger liz ards dwell in cav es, crevices of rockn 
and on tLe hills. These can be best obtained by about mg with a 
revolver using very fine dust shot* The smaller spec lea* however, 
are likely to be too severely damaged by even the finest shot and 
should therefore be caught by the bund or net. Some of the diurmJ 
lizards can be trapped. A simple trap for catching lizard# can be 
improvised from an empty kerosene tin from which the top has 
been removed and four a t out w ires arranged in the form of n cross 
fixed over the opening (seeTighfe 3fiC The centre of the cross lias 
a small platform kir the bait such as a p cce ut ripe fruit, and each 
of the arms radiating from it is threaded through a small piece of 
highly polished bamboo which is free to rotate. When a lizard 
attempts to cross to the Lait (which may be rendered attractive by 
reason of the insects gathered round iti the bamboo turns and preci¬ 
pitates the animal into the bottom of the can. Nocturnal and 
sryptezoic (Le., hiding) creatures can be found by i search of 
probable hiding pbces—ilead leg*, under bark of trees, underneath 
Stones and in crevices of rocks. Provision of artificial hiding j lacet 
will attract many species of lizards. Many species of snakes livo 
habitually underground or arc entirely nocturnal in habit. These 
cru only be obtained by diggingup the eoiI or by searching for them 
under stones nr among decaying substances. Tree snake* are 
generally found entwined amon# branches of trees and are difficult 
to see as thev harmonise with tbesr surroundings perfectly welL 
Great care should be taken in handling sea anakes t vipers. kraits and 
oobraa as they are a!! hifhlv poianunu*, Specimens of poisonrma 
*nukes may be he=t nhtimed by arrangement with local suppliers* 
villagers or jugglery and snake charmers who would be able to 
2 
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procure Lbem at a uj&t- Many tjinkt^ ajid J-lzafdn r Ai& 

adomtii with brilliimi colour pattern* during hfe f but loae ilic&a 
sifter death, It is ilierefore advisehln to make good coloured skel- 
ob.es of the simmuls in tbe living coDdititm* btifore they sire kiilad 
and prea&rrecL 
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Preserving—Wot Preservation oi Reptiles—Ail raTitltes 

r'JjouFii be preserved whole, wherever practicable. Except for verv 
large repute End, u marine Uinies, crocodiles and snakes of more 
“ an 1U mo ^ species of reptiles limy be preserved u, fluid 
bar Ui e wet preservation of snakes arid lizards for museum 
purpose*, alcohol should be used wherever po ssible. The remarks 
regarding pri>pei^pe ne tmturn us me preservative fluid *nd tbo 
successive changes of stronger percentage of alcohol, made earlier 
m connexion with the wet preservation of fishes apply equally well 
to reptiles, it i* most important that the preservative slmuld 
penetrate into the body cavity as rapidly as possible. Tbs 
preservative may he Injected at several points on the belly of the 
specimen by means of a hypodermic needle, but better results are 
obtained by making a senes of small incisions along the middle of 
the body Incisions ara particularly essential where Ll,e hinder 
lorn, canal bee, as the undigested food cause* putrefaction verv 
rapidly. After (musing the specimen through successive hubs ol 
^percent, hojer cent andTOjjer cent alcohol allowing * f evv 
henr* nr each, the specimen may be permanently preserved in 
strong rectified spirit flg per cent ttk ohotl, but this final pr&brvC 
tive Hind should be changed after 24 hours. The specimen becomes 
rigid in alcohol, but this can he overcome bv manipulating the 
^ecjineii for a few minutes twice daily for the first throe or” four 
days of preservation. If alcohol is not available fipr r^nt f orma u n 
may be used for preservation but it is inferior toak&nT^very 
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There are many ways of killing a snake bai ibis should bn 
done wsih thfl least possible damage to the specimens. The sim¬ 
plest method is to break the spine a abort distance behind the head 
by a blow with a stick- Snakes and lizards may also bo killed with 
chloroform, and many of the smaller forms are extremely suscep¬ 
tible to nicotine, and a lew drops of it placed m the moutb will kill 
them almost instantaneously. laving colours should always hi 
noted and labels giving particulars el date, locality and habits 
should accompany the specimen. After preservation the specimen* 
may bo permanently stored in specimen jars if required for study 
purposes, but they should be properly mounted on glass plates and 
immersed in wide-mouthed jars if they are required for exhibition 
purposes, (see ^ Wet mounting page 59.) 

w^Dry Preservation ot Reptlles*—In the case ot large reptiles 
inch as crocodiles, turtles and large land tortoises and snakes ol 
greater length than ID feet and thoso of large girth such m Pythons 
and Bom, the preservation of the entire animal in alcohol is im¬ 
practicable. Crocodiles may be stuffed and mounted, using an arti¬ 
ficial body mad voi jpw_m the same way Mjmall mam male a re 
prepared. Ty prepare the a km of a erocodife* it most i>e cut through 
along tins middle of the und er eide^ fiom the chin to the end ;>! the 
toil, Caro must be token not to damage the skull. All flesh is 
scraped away from the inside of the skin and several handfuls of 
po wdered alum and salt are,rubbed intojtlic skin on its flesh side . 
Tlse skin may be ff!! Evefniglit wrapped" in a gunny bag, and the 
flesh side sh quld be s craped again the next day. F inally arsenical 
pasite (see Appe i id i \ HI IB nppllt'd ur Tbvcr the inner aiirfiifr- f .I' 
the skin with a brush. Specimens of snakes of greater length than 
tun feefand those of great girth such as the Pythons are also 
unsuitable for wot preservation. They shoold therefore be i-hiune d 
The animal should be split open along the whole median line of 
the belly, with a pair of strong scissors and the skin should be 
removed with a knife from the line of the cut towards the bank. 
All flesh and fat are scraped away and arsenical paste [see Appendix 
B) should be applied all over the flesh side with a brush. The 
skin msv then be railed np with the scaly side of the skin outer¬ 
most, If it is desired to preserve the slnn in fluid the rolled up 
skin may be stored in a jar of strong (TO to 90 per cent) alcohol 
without applying the arsenical paste. 

Preparing and Mounting a Tortoise.— The following method 
of Fluffing and mounting a tortoise does away with the need for 
sawing the shell apart and wiring them together again, AH ircci 
snon* are made along the under side of the nock, legs and tail as 
indicated in Figure 37. The lower edge of tbe body akin is cut free 
from the plastron, leaving enough edge for stitching, from the neck 
incision outward to each for leg incision, but not beyond. The 
Mbits process: m repeated from the tali incision outward lb each bind 
leg incision. The neck, base of the head, the legs and tail are 
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skinned* leaving the leg bones and the skull attached to the akin. All 
flesh from the leg bones and &ku11 lb cleared mi the eyeballs, jaw 
muscle 3 and brain are removed. The joints should not be dimrti- 
iiilatedp except at the shoulder and hip attachments in tbs a wL 
The entire fleshy contents of the shell are cleaned out with a long- 
handled semper- Care should be taken to nee that all dorsal muscles 
and flesh are removed from the roof of the shell. The interior 
surface of the skin and shell is thoroughly rubbed with arsenical 
p&ftte and the shell is then spread out on its back to dry completely 
before attempting the mounting. 
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When ready to begin mounting, some beeswax is melted in a 
double boiler. Wads of tow are dipped into the hot wns ( drained 
and laid on damp paper to cool. When ready for mounting, the skin 
h, relaxed by applying arsenical paste to it repeatedly until it is 
pliable, Tht j neck and tail cores are prepared by spinning cotton 
on w ires cut long enough for anchorage through the shell shirting 
The leg wires are fastened to the bones itt the same way as mount¬ 
ing a small mammal. The ends of all the &ii wires are sharpened. 
Bite of tow are wrapped on the leg bones to represent the muscle 
cores on the legs, binding them smoothly with thread. 

The shell is stuffed full of the waxed tow, leaving a hollow at 
the front and hack ends to receive the Iqpi, neck and tail* The 
neck and foreleg wires are pushed backward through the body 
stuffing and the wire on da are clinched back into the stuffing at the 
rear end. The hind leg and fail wires are pushed forwards through 
the body stuffing and the ends are clinched into the stuffing at the 
front end, 
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The Deck, leg and tail cores are covered with soft modelling 
day, All incisions tire sewn up with short stitches. Thi lower 
^ge of the body skin is sewn to the corresponding edge of skin left 
along the front and rear marHins of the plastron (i.u., the lower 
Plate of the shell), where it was cut free* A few perforations are 
made in the =kin of the neck, legs and tail between the scale:; with 
a needle to allow the clay to dry out. The tortoise is mounted on 
it* The eye sockets are filh-d with el ay and glass eyes are set 

in position. The neck, leg and tail details are moulded and the 
specimen is set adds to dry. When dried, any shrinkage shond be 
replaced with wax. Faded colours are replaced with oil paints and 
ii fin.il coating of pap^r vumsb is gfrea over the shell. 
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Preparation of a Wax C'st of>'Sn*ke from Poster Mr aids- 
Moulding.—A large glass plate or wooden hoard ls kid on the 
table and it? surface snieare.1 with soap solution. Piaster is mixed 
to a creamy consistency and spread on the soaped surface so as to 
form h rectangular layer of about an inch and a half thickness or 
more, depending on the sirth of the snake to be moulded- I t would 
be helpful if a VwtancuTar plvwond frame about 3" or 1" high is 
placed over the hoard a* this wPl prevent the plaster from spreadiu 
at the sides As the piaster is setting the freshly killed snake fwinch 
di'inld lie in a limn cnndfti«i> smeared all over with oli ve (<1 and 
nlacej over the plaster in the desired mo tion and trent.lv press,’.! 
'iowiii on this plaster hH until the ventral Wf nf the body if* embed¬ 
ded 1” the plaster. The snake n ffeperallv placed m a on fled, 
natural attitude. The efa*- of the nWer abutting m^t tbr body 
I.f the Btiako is levelled and smoothed off- The rlarfer is then 
allowed to set. When completely set, * few keys ([.«,, conical or 
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V-shaged depressions are cut m round tilt? margin of the muiiU, 
and its entire surface is then touted with noap solution. A fresh 
batch of plaster is mixed and poured over the snake? and the first 
mould* to make the second mould. While making this mould, it is 
advisable to lay the planter over the specimen p little by little com¬ 
mencing from the head end tmd blow the plaster well so that a hue 
impression is obtained. When the second mould sets* lhe plywood 
wall is removed* and the edges and outer surfaces of the moulds 
are trimmed and levelled. The moulds are now separated and the 
snake removed from them. 

Casting. —The moulds should now be prepared for casting- A 
fairly broad* shallow < U-shaped groove is cut on the marginal area 
of the lower mould connecting the free outer edge with the cavity 
formed by the impression of the snake at some convenient point, 
preferably towards the head end. The swo moulds are placed 
together m that the keys fit in and another U-shaped groove u 
made in the margin of the upper mould. correbpoxtdiug in position 
with the similar groove in the lower mould, ^o that the two groove 
together form a funnel-like lube for pouring in the molten wax, 
Harrow * thread-like grooves arc also cut in here and ihcre connect¬ 
ing the cavity of the mould with the outer margin for letting out 
the air. A few of these grooves may he connected to a hole drilled 
through the plaster mould at some convenient point somewhere ncRr 
the centre* 



Fio. 4, s . W*at cast or ptakf, parted 

AND UOCHTEU. 

The two moulds are soaked in hot water for a few minutes, 
taken uut, dried with a towel, placed together Emd tied up with a 
strins:- Pure beeswax melted in a double 1 toiler is poured into the 
moulds through the opening of the tubular channel provided for the 
purpose. Tbe wai is poured in a steady stream until the whnte 
cavity t3 filled up and the wax overflows through the opening. The 
moulds are now set aside to allow the wax cast to net and burden. 
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Thta moulds may be kept under a Jet of cold water to speed up the 
netting. The moulds are now carefully separated and the caub 
released from them, The knob ol wax, cmrespandiug to the tube 
through which it was poured, is cut away and the cast trimmed and 
ill iiregiiluritF? ire carefully worked up witU a warm wax tool or 
spatula. Finally ibecast h painted lightly in natural colour? using 
nil paints jiijeI benzene. When the paints are dry u final coat of 
paper varnish may be given over the entire surface of the cash 

Birds.— The preparation of birds for museum purpose requires 
a sound knowledge of taxidermy uni] sufficient proficiency in mu ant¬ 
ing birds can he achieved only by considerable practice and experi¬ 
ence. The method of skinning and mounting a pigeon is described 
below, as a typical example. 

Shinning and Mounting a Pigeon— Shinning, —The pigeon 
killed with a few drops of chloroform and laid on a piece of brown 
paper and contact outline a of a few natural pose* are made on the 
paper. Cotton is plugged into the mouth and vent and the bird 
laid on the table with the belly uppermost* The belly and breast 
feathers are parted along the centre of the body where a bare strip 
of skid shows plainly. An inci a ion is made in the ^kin iliroughout 
the full length of the abdomen and breast u^ing a sharp scalpel. 
Care should he taken to cut jo d through the skin, leasing the 
abdominal wall irk tact. The skin and body wall are easily sepa¬ 
rated. After making the iuetsbm, the skin h pulled free from the 
breast meat. Dry plaster of Paris should be sprinkled frequently 
to absorb any blood that may ooze out. When the thigh is exposed 
on one side, the leg is pushed forward inside of the cut that the 
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taee Jrfnt 13 brought to view. The knee is severed with a cartilage 
kiiLfa or scissors. The same proeesa js repelled on the other leg. 
Cam tiUouid he taken nut to cut me tEsu on tue other side ut me 
knees. 

The bird ii now set tip on the front end of the body. The 
t*d1 is bent back and the tail flesh and bone ars cut through just 
forward of the quill to da. Care should be taken not to cut the 
Akin uii lop of the tail. The skin b now peeled down over the InpS, 
hack and sides, using a scalpel, wherever necessary, to cut the akiu 
free, The skinning is continued down over the shoulders. The 
wings are pressed sharply forwards until the joints ol the shoulders 
give away under the strain. The shoulder joints are cut through, 
one after the other* taking care not to cut through the skin in front. 
If hlnod starts flowing the veins sue plugged with Cotton and planter 
of Pans is applied liberally. 

The skin is peeled down over the neck and head. When the 
ears are reached* the po nts of the forceps pinclt&d together are 
inserted forward of each car and the whole lining is lifted out at the 
head without cutting. 

The face skin is peeled out over the eyes* cutting the lid lin¬ 
ings away close lo the skull* The skinning is con tinned dou n to the 
base of the bill and the base of the skull is cut oft with a rartilujs 
knife, leaving the Imse attached to the neck. This opens the bruin 
cavity and makes cleaning of Lhe skull easy. The ~km is now freed 
f r om the body, 

The evtbftlls. hrafn and iaw fle^h are removed from lhe *kull. 
The skull is rubbed with arsenical paste and ah fat and flesh are 
draped off from the neck skin. Arsenical paste is applied over the 
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ektn with a trash. Ail flesh is cleaned airay frosi ise lcg> w ^ n ii 
and tail bones. To dean out the legs, tn« urn js peeled dawn to 
the mp ol Ibe bare put ol me legs. J-ue icwOuiis arc scveioJ wild 
a scalpel m item and back of the boo-; Umu uie eui euds ate seised 
tli a loicetib and upped li'oni lbs bone in one motion. Any da;la 
tbiit muy be Bttil auuermg is sniiped ad and aisemcal paste is 
rubbed on tlie bonea. 

Tiie hftiia of tbe feel are split and ibe flesh and tendnm nr* 
cleared out of the balls of the fe€E. 


The skin of the wings is peeled down to Ibe t_tbowa. Tue 
tendons are cm through lust above the elbows and the flesh is 
stripped from the upper arm bones. The forearm flesh may oe 
removed by pushing Uie skm down over the fronts ot the tareamie 
in short-winged birds. Long-winged birds require a forearm inci¬ 
sion to be made in the bare strip of skin along the middle of the 
undera-de. Arsenical paste (see Appendix ii) la rubbed m all over 
the flesh side of (lie skin as the work is proceeding. Care should be 
taken to upplv the paste liberalty into uh nooks and crevices 
including the iuvity of the skull. Blood-stains on the plumage 
m&v be washed with weak am mam a water, using a soft sponge oi 
piece of rag to work with. The akin should not be allowed to 
Lome drv during the process. The moist akin is k- pt wrapped 
up in a piece ol was doth until ‘be artificial body and the wire, 
are prepared. 

Mounting the Bird -The first step in mounting the lord 
*kin is to turn the neck and head inside out and stuff the eye sockets 
full of soft tow ur .wUQfc Then a layer of cotton is wrapped over 
the ton of the skull down over cadi side, and its margin is lucked 
in under the jaws. The head is turned back into the skin. makmg 
sura to MulT the front edge of the cotton layer down dose to the 
base of tbe beak. 

Tlie second step La to make the artificial body. Tow u the 
material that is generally used for this purpose, l or most Iypea 
cf birds having robust bodies, the pear-shaped or egg-shaped 

artificial bodv is recommended. The shape, when properly made 

and installed, requires little or no loose filUo* Eo be placed after 
the skin is laid over it. 

■!<, start making the artificial body, a handful of tow is 
wrapped into a club shape, more or less pointed ai both ends. 

Thin foMrd in the middle and warned together firmlv tn make 

an ovate bodv core. Around ibis body core list wads of tow arc 
w-opped. and'this is continued till ihe peaMiaiwS Form is Mb* 
When this is held over the contact sketch of the red holy, it 
should approximately conform to the dimension? of the side view 
drawing made at the begittning- 

Tbe third Step is tn cut and shamen the neck lest, ^ iw 
uil wire* The wires for snrm^m* the ne'V and tea- shouM he 
io n « enough so that there will he no wohbhng of the finished 
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mount. Temperlcas galvanised Iran wire is the most practical. The 
wire i s cut two and t± half times the length nf the body fofTny 
&ml is sharpened at both ends. The two teg wires axe cut two ±i\A 
"i half times the length of a leg from the hnee" to the hall of the 
foot. These aru sharpened at fine end only. Wifig wires ore 
generally used only when the wings are to be set in a spread out 
position, and may bo dispensed with if the wings axe to be kept 



wires are cut twice the length of the wing from the shoulder Joint - 
to the end of the hand bones, and sharpened at both ends. The 
tail wire is out one and a half times the length of the body. One 
end of it ia sharpened arid the other end Is bent into a T-ahape for 
supporting (he tail quills, Rome taxidermists do away with the 
tail wire altos ether, and use long pins For supporting the tail 
feather*. Before Inserting the neck wire Into the body, the pose 
in which the bird lias to be mounted *liould he determined/ If 
the head is to be held high* in ink spot is marked at a point 
about the centre of the front end of the body. If the head k to he 
held low; the ink spot is marked at the centre of the front. F Fhi 
neck wire is pushed in at the ink spot and through the body length¬ 
wise. The pro trading end of the whe is turned back and clinched 
intn the body, 

A cotton neck is spun upon the wire iti front of the bodv. 
windins the first layers of cotton tight and smooth. The remainder 
of the layers may be slightly looser, but they should be placed care- 
full v and smoothly. Tiatgc bird necks may he made with tow 
cores wrnnnrd down with thread, then Snished with a cotton 
surface- AH M> mii.-r layers of the artificial peck are wrnprped with 
thread- The cotton ncok is tapered and rmdt iurt u little fuller 
than the real neck At the top of the neck sufficient cotton is 
added tn fill in the brain cavity. The neck layer first wrapped }s 
pinned to the hod? to prevent the neck from slipping on the wire 
The base of the neck is tapered not a little on the body and the Iasi 
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lavar 1,3 pinned in several places on llie front of the body to hold 
it snngly in position. The positions of the shoulder joints, knee 
joints and tail attachment are marked on the body with ink spot::. 
The wing bones are wired by slipping ihe wire along the back of tile 
elbow joint. One point of the wire is probed out into the wing tip, 
through the cords under the wrist. The wire is wrapped to the 
upper arm bone with thread, The muscle shape is replaced with 
cotton smoothly wrapped over the Inane. The forearm is stuffed 
with cotton and the incision is neatly sewn up. The same is 
repented on the other wing, and the wings are bent half-closed. 



the-- 1AVL WlRtD^EABy TOBfc. FASTENED IN 
THE EOUY. WING AMD LEG WIRES SHGVvIN ABOVE 


Fie. J4. Wnow tut raws raw. 


A leg wire is slipped up through the back of a teg until the 
tip of the wire is [us; beyond the top of the bone at the knee. The 
wire is wrapped to the hone with a few turns of thread. The leg 
muscles ore replaced with a tapered wrapping of cotton. This is 
bound with a few turns of thread. The wire should slip freely to 
go through the body. The same process is repeated with the other 
leg. The tail wire is put in through the fail on its underside. 

Assembling the Bird.—To assemble the bird T a little cotton 
is first wrapped over the tip of the neck wire so that it will pass 
inside of the neck 4:in without catching imo it. The sharpened 
tip of the wire is pushed out through the top of the skull for out 
through the m out hi The brain cavity is pushed on the end of the 
neck. The skin is drawn down over thr neck. The wing wire 
ends are passed through tho body at their ink marks and clinched 
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iDto opposite eidea of the body, The body skin to polled partly 
into plica and the teg wire is. passpd on one aide into the ink mark 
at the knee. Tlie leg id worked back on its wire repeatedly and the 
wire is pierced through the body until enough of it comes out on the 
other side to be turned and clinched into the body. The knee is 
pushed down to the body The same process is repeated with the 
other leg. 

The tail wire is pushed in at its ink mark. The tail is stuffed 
with cotton and the tail is settled to the body. The wire is pushed 
in until the T-bend rests near the skin under the large quills, hut 
oot close enough to press the feather butte apart. 

The lens are bent somewhat hack along the body, Tlie bird 
is picked up by its kgs and shaken a little to loosen the feathers 
so that they will settle into place readily. The long breast incision 
is rewn. The legs are then brought hack down to the standing 
positron. A wooden base is drilled and the bird placed upon it, 
temporarily bending the leg wires from underneath, to hold the 
feet close to the base. 

The winiis are lifted a little and the body F^sin is adjusted 
under them, pinning it up in place *t the arm pita. Where neces¬ 
sary, tiie skin is moistened before sewing. 

The winga, neck, legs and tail are bent to suit the pose chosen. 
The phi maw i« then preened to its natural effect with forceps 
When fill the plumage is arranged and adjusted in natural position, 
the glass eyce are set in place with a little rhv in the eye sockets. 
adjUFfing the lids with a needle point. The bill is tied up in the 
closed position with a loop of thread sewn through the nostrils, first 
placimi a little cotton in the throat. The toes are pinned in plane 
on the ba^e. 

If the wings are to be set in u spread out position, the flight 
quills are to be carded with long strips of thin pasteboard pinned 
across them, then supported on rolls of cotton held up with 
sharpened wires set into the sides of the body. 

When the bird has been well-shaped and preened, the plumage 
is lon ely hound from fron. to rear with fine thread, pacing the 
thread round and round the bird in erks-rrosa directions. 

The specimen is act away to dry and is given an occasional 

ehwk nn ... When perfectly dry-, (he tints of the hare 

ekm, heak and feet are replied with tube oil colours, lin-eed oil 
and torrent me. The leg wire* j, r „ straightened find the end of each 
wire is clinched into the perch or base where it wifi not show. The 
feathers are preened again. The bird in now ready for display, 

Prwaraflon of B rds for S^dy.—When birds are required 
solely fnr study porno**, they nre better made up a* bird «fcins ^ 
tber occupy much less spare The bird is skinned and the skin 
poisoned with arremeal paste n* described above. The bird skin 
however, is not left flat, hnt filled out to the sj w of the hod? 
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11-moved, bo Us to show the relation of ill"- plumage to the different 
purt-i of the body. Fir^l u fluff of cotton > rollt-d on to the end of a 
finely pointed forceps into a small* hard ball evaetiy the ante uf ihc 
nye Taking the ball firmly in the forceps, it is pae?ed up through 
the skin of the neck, through the hack of the skull. an*l lodged in 
the orbit. Another ball fills the other orbit, and a little rotten in 
the brain specs holds them firm. The eye-lids are arTunged from 
the outside with a needle, sa though the eyes were wide open, so 
that a smooth cotton surface allows 
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The stuffing for bcwly and neck is put ju together. On a noil 
iron wire, somewhat larger than the required stuffing, cotton is 
first rolled in the form of the neck, tapering to a [joint anteriorly, 
farther back more cotton ia Lightly rolled, until it approximates the 
eixe of the body removed. It must never be larger. The cotton 
neck protruding from the cotton " body ” should not exceed ihe 
length of the bird's neck. The akin is now opened Jtid the pointed 
anterior end of the stuffing (at the tip of the wire) is inserted, run¬ 
ning it up the neck and into the throat, until itB lip appears in the 
mouth. Th.- skin of the bird is pulled back until it encloses the 
cotton body. The skin is properly arranged with the forceps, and 
the wings are folded close to the body. The general appearance of 
a finished bird akin should resemble that of a dead bird lying on 
its back. The posterior, projecting part of the wire ie cut offhand 
the incision of the belly ia sewn np with a few stitches. The 
mandibles £Le., the beaks) should bo tied together so that the hill 
remains closed as in life. The thread may be passed through the 
nostrils with a fine needle, provided it does not injure them, and 
tied around the lower mandible. The legs are crossed and the foes 
extended moderately. A label specifying the date, locality and sex 
should he attached to the legs by means of a strong thread’ Finaliy 
the skin is pressed and moulded in the palm of the hand and 
wrappped in n sheet of brown paper or a thin layer of cotton and 
stored in a cabinet. 

Directions for Collecting and Preserving Birds* eggs,-It is 

important, while collecting birds' eggs, that the identity of (ho 
owners of the eggs should be properly established. To' identify 
eggs for certain at least one bird leaving the nest should have been 
shot and determined. Particulars of the nests, their position and 
construction should also be recorded. 


Preserving- Fresh eggs can be easily emptied of their con 
tents. A hole must be drilled with an egg' drill on the -ode of tbs 
egg with the fewest markmg&. In the case of small delicate- 
shelled egge, it is advisable fo first prick a hole with a needle nr pin 
before commencing to drill. The hole should he os small as possible 
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bat akwulU be huge enough to allow perfect elssniny. When 
blowing an egg it should be lie Id downwards aver a bowl half hLcd 
with water. The point of tlie blowpipe is bold clow tet, but just 
iiutatde, the bole, and by blowing with force graduated in pro¬ 
portion to the size ul the egg, the content* con easily he torced nut. 
( lean water should then be drawn into the egg, by filling the Uov. 
[iip0 with water and blowing it into the hole. After thorough 
.-shaking and rinsing two or three times the egg is placed on some 
clean cottonwool or white blotting paper to dry, inspecting the eg." 
occasionally, while drying. 

Incubated eggs are touch more iliflitult to he dealt with. In 
the earlier stages, (he embryos may be broken up with .1 curved 
needle and macerated with warm water. After constant disking 
up the entire contents may be removed hit by bit. J 1 anally. ■ lie egg 
is thoroughly washed out and allowed to dry. ben iSie "tilt h 
perfectly dry, a small piece of white 1 paper may be pasted mer the 
hole to keep out insect intruders. 

E^gs should be marked with Indian ink as soon os possible 
with a serial lwimber and. if known, 1 tie specific name of the bird 
together with 1 he number of e K gs in the clutch, r ither details may 
be entered in a field diary against the corresponding number. 

Mammals—Preparing and Mounting a Small Mammal (Field 

Rat) —5kinnIng .—Thedead animal is posed on ita aide on 11 sheet of 
hrowo paper and contact outlines of sovemJ attitudes are iiiade. 

akin mug tins jimins.li. ouitl intss- of t-ho po^t^d. likf 11 1 11 ^ 

superficial drawings, are made. Dry plaster or Pari* is used to dry 
up blood and body juices while skinning. 
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5 w & J,te sttf-aS 

« -ta: &Jz&5&*g £:"[ * 

Tlie body ekin m peeled down over the ti™ r i 

STSJiLfcg'li; <*&!- *« -toy* i. «-*»3 » 

2r as srj? r “i?E£^ s M; 

fift'L- ot r“ k. M I k Tl3tt 8kul1 1S severed from the 

neek at it* base keeping it attached to the skin at the «noii< All 

2J* 18 ^ ** akd3 aQd the ^balls and bram are ^M 

T l” hps “ ry fl P^- “Ttikge ami tissue are cleaned out of W w 
M ; n : pa5te 1S rubbeH int0 al1 P«rtfl as the work proceeds 

fi“ ‘rllr Zn"' ' BmmCd ^ 11,6 »t th. jZTd 

> 1 f \ P ™* 11 incismn& over these parts. All flesh is Heatied 
from the leg bone*, but the joints should not be disarticulated 

Flesh and fat are carefully ecraped off from all over th* 
tnarde of the skin. Arsenical paste is rubbed in* the skin s« r , r , 1T . j 

rmlx^rf' 7 “f ‘‘.T’" 1 ' ”** of "•““I p,* t ™ b = M?„ 

“is d0,! ‘ ’ ,hlf '’ pr " iar ” l,I>n ’ ” re W«» -K'lL 

•«<«*£' torthrf*; ta^SitTk cSwJjjf * 1 * 

<h> fa., i!, tt , k,„ wr sr y--* t™ »™i 



HANDBOOK tip lIliSUDH TfOOTlQUM 


411 




Kra. 4i\ Suwtm* ins *a;i, or a *mjxl uuuo-il. 


f 





HANDBOOK OF MUSEUSl iKClLSKllfi 


5*> 


An artificial body is made by binding tow around the body 
wire, commencing from the blunt end of the wire. The tow is 
bound round and round with thread and the artificial body ia 
moulded and shaped to approximate as far m possible to the shape 
and me of the real body, without the tail, limbs and neck. 

Now* using the real tail for a model* a tapered artificial tail is 
spun round the tail wire with tow or cotton, commencing from one 
end of the wire and going up as far as the point where the hutt end 
of the tail will be. The artificial tail is given a gradual taper, A 
couple of inches of the tkil wire is left free in front of the hntt end 
of the artificial tail This should not be made too thick. It should 
be either exactly Lhe dimensions of the natural tail* or just a shiide 
smaller. Now the skin is turned hair side out t arsenical paste is 
painted on the artificial tail and itB tapering end is inserted into the * 
tail skin carefully and pushed up till the tip of the wire reaches the 
termination of the tail skin. The pointed end of the body wire jh 
next inserted into the skull cavity and passed out through the roof 
of the skull and the artificial body is adjusted into proper position 
inside the skiiL The sharpened end of the bare protruding j art of 
the tail wire is inserted into the hind end of the Artificial body at 
the natural position of the tail attachment. The .skull is adjusted 
on the body wire and an artificial neck is wound round the front 
part of the body wire between the base of the ^kull and the front 
end of the artificial body. 

The leg skins are turned inside out down to the toe* for attach¬ 
ing the leg wires to the hones, The wires are bent to fit along 
under the leg bones. The wires are bound in place on the bones 
with thread. Three or four inches of wire are left to extend freely 
beyond the ends of the paws and feet for anchoring the specimen on 
a base. 

At the shoulder joints the sharpened inner ends of the wires 
are inserted into the artificial body, passed out through the opposite 
sidea and clinched back into the artificial body, adjusting the 
shoulder and the joints at the correct position and angles. The 
aame process is repealed with the hind limb wires. 

To replace the removed jaw muscle^ tow w wrapped and 
stuffed over the skull, or soft modelling day may he moulded over 
the skull to give the correct shape. To replace the muscles of the 
leg bones email wisps of tow are plucked to shapes resembling the 
thigh and upper arm muscles and these are bound in Lheir correct 
places. The back parts of the thigh* are left unfilled. The-c are to 
be Bluffed with loose tow when the body is to he *ewn np. 

* Before sewing up all hollow spaces are filled to the correct 
proportions with loose tow and the stuffed body is preyed and 
moulded into natural shape. The body incision is sewn up from the 
rear towards- the frnui end, u^ing short stitches and drawing up 
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every two or three stitches tightly as the sewing is proceeding 
Before entirely completing the sewing, the stuffing is checked (c 
make sure that no more is required. 

Holes ore drilled in the perch or base to receive the leg wires. 
The animal b shaped somewhat into the attitude ciiosen and 
mounted on the perch. 

Mounting and Finishing.— The kg wires are drawn snuglj 
down under the perch find clinched to hold the feet in contact. Ths 
shaping of the specimen is completed. All lumpiness and irregu¬ 
larities are pressed out and all hollow spaces or lumpy spots in ths 
body are adjusted and re-arranged. 

4a . - 
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Thr . ♦_„ aTe niuntd 10 grasp the perch naturally. The head 

i^'arHSlrSi'sS 

F§ Sirs; 1 avi'rS'S:.;53- 

.'itahhSlSSn*J. *■ >*»■ “ss ^ 

iSU {anted op wrtb. littl. oil odour uud pupur vurnub. 

p-eoaraiion ol a Small Mammal lor S'Lily 1 following 
totora S!!|“ b"«d on Llw taaOe: oauod by Urn Br.tmb Museum 
(Katurol History) on the preparation of email mammal akma . 

11) The first step in preparing the akin ot a email mammal 
■ } . c ., laWai 1'hiB slioulil bear on the front a 

" k z 

Si^O> &1 Ot bead and body; <* ot mil, » bind tool wnlrou. 
claw*; and tU ear, from notch at base to up. 

< 2 ) Tho skin is opened by cutting up ibe belly from *J 
a tn Jr' end of the breast bone. First one knee is pushed 

aD fi^^ht other knee through the opening and the tegs are cut 

“f 1 !\ nt tha knee bints. The chief muscles of ike leg bone* are 

through at 6e d away from the body all round 

STmd Tb”o bo'S tbo In .« tbe base ot tbc mil 6 ™ 1 , 

Si taddo out, tho dunning la continued over tbo hoij. eh uabfon 
nnd bend, aepamting 

e r f l g! ,LnL cutting curcfiiBy round lib. bps. 

Tbrotigbool lb. process plotter ot r«ria should be sprinkled freely 

to keep the fur unboiled- . f , 

The inside of the skin is cleaned of all ilesh and fat and 

brushed aU over with arsenical paste. 

The skin is turned hack right aide out and the cavity of the 
bodv is Shed with cottonwool, putting it in, as far a? possible ™ 
one niece. Caro should be taken just to fil out the skin without 
^^rc chine it. A piece of straight wire long enough to extend 
L rom Vie front end of the belly opening to the tip of the tail, is 
taken one end of it is sharpened and enough cottonwml ia J 0 ™* 
S3 H to fid out the skin of the toll. It * ihen brushed with 
arsenical paste and the pointed end is pushed down to the extl ^ n “ 
tin of tbe^tail skin, and the near end is fitted into the t.:lh. packing 
it round with the wool of the tody. Some cotton i£ put into the 
£npty akin of the arms and legs, winding it round the hones and 
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Conner*mg it with i he wool of the body. T3j<- opening down the 
belly is stitched up and the label is tied to the right hind foot fibers 
the aiiiclfl. 




f\Q> &*, CoiaFUJTTi.^ JTiUT>T SKIT! QT A BMlLL MaMIaL 

The skin is laid on i board or piece of cork, the fere paws 
are drawn out forward and pinned down to the board by a pin 
passed through the middle of the paw. Similarly the hind feet 
are drawn backwards and pinned down p soles downwards by the 
aides of the tail It is important that neither the fore nor hind 
fei should project laterally outwards and that the fingers and toes 
should he kept parallel, not spread out side ways, Ab the akin begins 
to dry the face and ears shonld bo adjusted and set so an to assume 
their natural shape. The skull Is disarticulated from the trunk h the 
eyes and brain scooped out, and washed and dried. If it is dropped 
into saw dust, it dries up and little cleaning is necessary. The dry 
*kull shonld be preserved in a muslin bag containing a little dry 
naphthalene and should accompany the study skin of the animal to 
which it belonged. 

Mounting of Large Mammals.—The satisfactory mounting of 
Urge mammals requires an expert knowledge of piece moulding, 
easting and modelling and is generally beyond the ability of the 
amateur. The skinning i* usually done n* described for the small 
mammal, but it is generally necessary to skin along The under sidcn 
#f the fore and hind limbs from the central trunk incision to their 
BifremiticBp and the paws shonld be opened and cleaned of all flesh 
and tendons. The skin thus prepared should be properly tanned 
tod the tanned skin should be placed over a hollow papier-mache 
mannikin, or model of the carcasR which is reinforced by iron rods 
for the limbs, trunk and neckv Tanned skim may also be preserved 
a* such for study purpose!. 












i^wr.Borig nF Ml'flinsi TBOHJflOCi 


fi 

I 



fro- 53* fNcisi^NBi ro» bktmntsp a laage mammal, (Inpicamp 
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Directions (or 1 anning Hide (issued by the American Museum 
Of Natural History), —(lj Soak the skin until it is soft m the follow¬ 
ing solution : 50 gallons water, 25 lb. salt, and leave it for & or 6 
Lours. T,et iLe water drain off- Huh several Imndfuls ■'if ^*lt on 
flesh side. Use dull side or back of carpenters draw shave or hack 
Roll in tight bundle and leave it overnight, covered with gunny 
cloth, (25 Scrape and clean all excess fat, blood, etc., from the 
flesh side. Use dull side or back of carpenter's draw shave or hack 
of carving knife. A sloping wooden shaving beam (as shown in 
figure 561 will be found useful for scraping skins. Take care not 
to cut the hide. Pry hide in the shade. (3‘ Soak hide in the 
following solution. Dissolve in hot water R lb. of alum. Put 25 lb. 
of salt in !50 gallons of water. Add alum and mis. Soak hide for 
eight day* for thick-skinned mammal* snch as bear, less for thinner- 
skinned animals Take hide out, drain thoroughly and rin-e for at 
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eMI _0 minutes (Bunning water is handy). Taste hide fur sail 
removal, (4i After washing nlj sal: out, hang hair aide out first 
over suspended pole to dry for a day or two. Then hang ftcdi Hide 

^\n^T£\T 2f ,n the eha ^ D * «*» dry i n the sun. 
* (5j Spnnkle hide with lukewarm water, tamping on with sttonife 

to dampen {not weti evenly. Fold flesh to flesh roll and wrap tn 
gtmn) cloth. Allow the hide roll to remain overnight. (6) SoBois 
the hide in the morning, the way you soften a glove, bv pullinv 
over a dull edge. You ran use a hoe blade or dull ixe blade rhm r >4 

LIT it C rl at ^ t0 Cnt the ^ This shoSd nirSo 

more than 15 or 20 mi mi ten for softening. (71 Grease the entire 
fleah side of the hide with butler, lard or vegetable oil. (The Red 
Indians used the brain of the killed armrnl l Hub in well and vmrk 

"«■ •>» » Plw the hid- in . b»™l C™ 

and tread (or twn hom* or more with bare feat, tomme 11,, hide 
over and over. This works the vegetable oil or butter in n Z £ , 
•W* « with the warmth nf the f£ fiS V ™S a 

ft?, 11 *0 work the oil well inn the hide. (9) V ut "he 

hide in a barrel with several shovels of hardwood saw dit and roll 
the barrel around to tumble the hide. Tlvg nrneol* Ik 

excess butter or oil. rendering (he fur glowandtl» hi^soft 
plian. and clenn^ TTseonlv nori-tfcflmumis saw dn^t fm* #1 t 
T}* en ihate out the saw daet after the h\A<* i e t 1 n * P ttr P 0W * 

Note.—B e sure to Stir all solutions at W** , 

make «nr e that the bide i P constantly toJhedta^S, 3 x'l *° 
Whfln tannine a email rnmnrrmi >k ' i - v frr-qh oohjttors. 

vci r „ b, P ™ Ur,T ™ 

end water. It doe* not matter'if vnn W« « ■ f , eaU ’ n!tirn 

bath too long. It will not over-tkn Bof h ^ J V he tannin " 
in the solution long enough. b " ™ 

Preparation of Skeletons.— The skpWrm= ,» v j 
mammals mav, as a rule be orpnarcd r b r ^ R ant ^ 
ie., with tWreriom, 1^ rtSrfb, 

The animal is first firmed, the bellv ipeoed^dtt^^^' 
emptird. An much of the fwi, 611 an<1 * Jl <? viscera 

skull is separated at it* hw and +h if KCra P® a f^av, the 

y»»- The m! j.’SL'tt'S^ssf« ^? "t 

for a dav or two and the water changed frwuentfv TV 7*' 
requires careful watching f rom , tin,' * ' Th! * * teTet ™ 

menN giving way owing to uvcrZ^T £j*T} ^ ^ 
thoroughly washed in running water and \ T l 7^ B 1S th * n 
fchrmam) for a few dav-> and all fl PB h is dea m J !mr Wafp * > 
acranmg the bones. F or thorough oleauinV tit Tl Z Ca " fnI1y 
ivaked | n A aolutinn of pancreaHin nr -jfk * ° B kelefou may he 
'•» "lb- dirred into ^ * 

turo of about IRfl'F, f*. e Fi^re S7 ) Z™? 3 tol "T»™- 

skeleton should be lifted out a'nd the feet. S»3 ShST aid 
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tail scratched smartly with small wire brushes. When clean, the 
skeleton is placed, in warm water for a. short time and then dried. 
Tt is then degreased by Eoiktng in a jar uE benzene or carbon 
tetrachloride and than bleached by immersion into hydrogen 
peroxide solution for about 24 hours. The skeleton may then" be 
dried thoroughly in the sun. A wire is threaded through the neural 
canal of the vertebral column, and the skull fixed securely in posi¬ 
tion at the front end of this wire. The riba may be properly 
spaced out, with thin copper wire. The skeleton may be finally 
mounted on two brass supports fixed to n wooden pedestal. 
Detached parts of the skeleton may be secured in position with 
celluloid cement and teeth, which have become loose in their 
sockets jti the skull should also be fixed tip in position with the 
same cement. 

The skeletons of large mammals should he prepared as dis¬ 
articulated skeletons, he., with the various bones taken apart. The 
processes of maceration, cleaning, bleaching and degreasing are 
much the same as for small mammals and bird? described above, 
but will take a much longer time In the case of larger mammals. 
The various parts of the disarticulated skeleton should be assembled 
in their proper positions when mount ins. and the hon<*s should he 
joined together by wire passed through holes drilled near their 
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*ndn. The skeleton may be finally moan ted with strong metal 
supports for the ski ill and neck and the pelvic regions on 4 strong 
fceakwood pedestal. 

Preparation of Enlarged Models ol Animals.— Enlarged models 
are useful in cases where small and inconspicuous animals have 
to he displayed for museum purposes* i?.g r , mosquito larvae* house* 
lly 3 earthworm f etc, With the actual specimen and enlarged 
diagrams of the same, the mod^l may he prepared either directly 
or by casting in wax from a plasticine model The process of 
plaster moulding and wax easting from an original plasticine model 
is ranch the same as described for casting fishes and snakes. Direct 
modelling is done by painting melted beeswax with a brush over 
a core of galvanised wire armature wound round with tow or cotton 
wool, to the desired shape, x^ftcr a great deal of trimming* shaping 
and modelling the final shape of the body of the anima'l is obtained. 
Appendages me h as legs, proboscis, feelers* etc. (is for instance, 
in a house fly) should he modelled separately, on separate cotton- 
wound wire armatures, leaving enough of the wire hare al their 
proximal ends for anchoragp and these should He fitted into the 
main body of the model their correct positions, Wings nnv 
be reproduced by celluloid sheets with the nervures printed on 
them and fine headn may he u^ed for simulating the com* 

pound eye* of insects Fine bristles may He stuck into the model 
to represent hairs and the finished model is painted in natural 
colours with oil paints and turpentine. 
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Models may prove very useful m representing internal organs 
of animals, such as the heart, liver* lungs, etc,, when such exhibits 
are required for illustrating lessons on food, respiration and other 
topics. 

Wet Mounting of Zoological Specimens and Sealing Specimen 

Jars,—Zoological tipecimena which cannot be preserved dry should 
bo mounted suitably in fluid if tlt*y are to be displayed for museum 
purposed Wide-mouthed specimen jars with air tight ground glass 
lids of various sizes will be found ireful for mounting zoological 
specimens. Small and light specimens may be mounted on glass 
plates with celluloid cement. The glass plate should He cut slightly 
narrower than the diameter ol the jar so that it would slide easily 
□own the middle of the jar. The specimen should be firmly 
pasted down with celluloid cement on the glass plate at it® centre 
and allowed to dry thoroughly before irntnersion into the jar con- 
raining the preservative fluid. A thick white drawing paper cut 
lo the required size- may be placed at the back of the- glass plate to 
serve as a background in the case of dark coloured specimens. For 
pale coloured specimens, the drawing paper background may be 
coaled with hltfck waterproof carbon ink and thoroughly dried 
before immersion Into the jar. Larger and heavier specimens' 
should be tied properly to the glass plate by means of silk thread 
threaded through the specimen with a needle at more than one 
point, but as the string £hows, it is better to nse mica ghee La for 
these specimens. Two small holes may be pierced close together in 
the mica sheet and the thread from the specimen may be passed 
through these holes and tied up at the hack. Two or more of such 
pairs of holes will he sufficient for mounting a specimen. Thu 
glass lid mav be finally pasted down on the top with rubber solu¬ 
tion or celluloid cement. Ox bladder soaked in water may h* 
stretched in a thin sheet over the lid and drawn tightly over the 
rim of the Jar and tied up securely with strong fine thread below 
the rim. The surplus portions of the bladder are trimmed away 
and the jar set aside in an insect-proof place to dry overnight. The 
next dav when the bladder is completely dry T it mav be painted 
over with black London enamel paint. Bladdering not only 
leaseM the rate of evaporation of the preservative fluid i but also 
renders the appearance of the Jar more pleasing for display pur¬ 
poses. Though celluloid cement or Thin]op rubber solution will 
ordinarily suffix for sealing specimen Jars the following special 
cements used at the British Museum for sealing specimen Jars may 
be tried :— 

(X) Ohjrrrinr-GfJfttinf Cement for settling jars containing 
specimens mounted in /Lta*oL—Before sealing, the edges of the 
jar should he perfectly dean and frre from grease and the ppmt 
contained in the jar should be well below the top (about ) inch). 
A small hole should bn drilled through the margin of the lid r 
sufficiently big to take an ordinary blowpipe* for the purpose of 
filling the jar after sealing. 
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The drilled lid in now placed in the hot water bath to 
heat and a small quantity of the hot cement (see Appendix B) is 
carefully applied to the edges of the jar with a small hog-hair 
brush, taking special care that the cement does not run down inside. 
The lid is now removed from the hot. water r hurriedly wiped (so 
a? not to cool it too much) and placed on the glued surface of 
Ike jar. After allowing to cool for a minute or m t an additional 
coating of cement should be run round the outside edges in contact 
to fill np spaces where air would enter when the glycerine-glue 
contracts. An additional thin coat should be applied about two 
hours after Keating, again nest morning, and again in the after¬ 
noon. The edges of the jar are now ready for trimming with a 
scalpel, care bemg taken not to trim too dose tn the cemented 
edges. 

Spirit may now he introduced through the small hole in the 
lid, and a piece of cork fitted in the- hole and cut off flush with 
the surface - 

To obtain a belter finish the edges of the jar may be painted 
with black enamel paint. 

It is advisable to make up only a small quantity of this 
glycerine-gelatine cement at a time ns the adhesive value nf the 
gelatine is lost by continued healing. 

(2) Gtiftupercfoc and Asphalt Cement (for scaling jars con¬ 
taining .rpcrimcii.t in formalin)* —The Guttapercha and Asphalt 
mixture (see Appendix B) is melted up in a hdle over a gas stove 
und stirred together taking care not to burn rhi^ cement. It is 
applied when liquid to the edge of the jar with a hot table knife 
blade* The edge of the lid which will he in contact with the edge 
of the jar is treated the same way, the lid heated over the gas stove 
till the applied cement is quite soft and then pressed down care¬ 
fully oft the cemented edges of the jar and smoothed round with 
the hot knife hhde. Finally the edges are trimmed np when the 
cement is cold. As there is considerable difficulty in obtaining old 
Guttapercha of a suitable nature for making this cement, the 
Substance known as * Chatterton's Cora pound p proves ft very 
efficient substitute. This is easily obtained from any chemical or 
clectra.:al firm. 

Dry-Mounting o| Zoological Specimens,— Dry-pre^ rved speci¬ 
mens such m sponges, corals, shells, dried starfishes, crabs and 
insect* may be mounted dry in suitable plywood boxes with a gla.^s 
top which may be pasted down with a binding of pns^c-par tout g r 
calico all ronnd the margins. The interior of the box should have 
a neat white lining for dark-coloured objectajor dark grey for light- 
coloured specimens, Hpfivy specimens ^ueb a? coral masae-- or 
larger shell? may he fastened to the back panel of the box by means 
of a thin wire passed Lhrmijrii the specimen and out through two 
small hole?? tn the pond twisted together at the buck* Light -neci- 
men 1 ' may he firmly pasted down or pinned in such a way that the 
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ping do act show, Boses for displaying butterflies and other insects 
should have a cork lining pasted over with clean wlrite paper. The 
insects may be pinned on to this cork lining. A narrow chamber 
W'th a perforated Lid may he provided at one edge of tlie bus h>r 
holding naphthalene powder especially in the case of insect exhibi¬ 
tion boxes. The passe-partout chosen for binding the glass top to 
the hoi should he of good quality and of a pleasing colour. 

Preparation of Accessories such as Grass, Foliage, Rocks, etc-, 
for Habitat Groups— Preservation of Grass.— Most jra-sc* are 
easily preserved in the Glycerine-formalin solution i^cs App*‘iidis G.I- 
This’ solution is also suitable for preserving tough-textured 
leaves such as palm leaves, cacti, etc. The material preserved in 
this solution, loses its colour and emerges darker. When ail excess 
moisture b evaporated, the grass should be wiped carefully to 
remove dust, and a coat of oil colour applied, preferably yitLi an 
air brush. The first coat should lie much lighter in tone than the 
final colour and should contain some body white. When this is 
thoroughly dry, the final coat is applied with transparent colour. 
Oil paint'is h*vr and should be used as sparingly as possible on 
delicate, preserved grasses, or they will sag mto unnatural po¬ 
tions, In drving, it is advisable to hang the grass dumps ups id f 
down. Mosses aba are readily preserved by this method, Grasse# 
mav be reproduced artificially by cutting wax-dipped celluloid into 
very thin gras-shaped strips, securing these to a wire and graying 
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Preparing Artificial Leaves out ol Cat ton and Wax—A 

fresh leaf is posed face up on a bed of soft day winch can be 
moulded to conform to the contour and undulations oF the loaf 
without pressing on tbe sarfacc of the leaf and thereby destroying 
its details. When suitably posed, tike leaf surface is cleaned with 
water by means of a soft brush and a clay dam is built around the 
bed of clay, leaving a margin of about three quarters of an iueli, 
and plaster of Paris, mixed to a creamy consistency is poured over 
the surface, to a depth of about one inch. All ait bubbles should be 
eliminated from the plaster. When the plaster is set, the mould h 
lifted off from the day bed with the leaf intact, key e* are cut m 
the margin of the mould, and after soaking st thoroughly in water* 
the whole surface of the mould k brushed with soap solution or a 
soft mixture of stearin® and kerosene to prevent sticking. A clay 
wall is built around this, with the leaf surface of the mould upoei- 
mo<i* and agiin an inch cf plaster h applied over tliR firdt mould 
with the leaf in position. When this is a two-piece mould 
is obtained. When many leaves are to be prepared, the mould* 
should be mounted in lunged clamps in perfect alignment 



Fio. SO* Tools job cutting kit* x* ti^rga mould*. 

Thin galvanized wire is used to support the cast of tlie leaf. 
Thev should be cot into lengths about an inch longer than the 
leaf Irani tbe tip to die end of the petiole and of sufficient tliickr.es? 
to support the leaf without sagging. Tbe wire* should be 
tapered at title end, by tying them up into bunches and dipping 
one end of the bunches into strong nitric acid and draining alter¬ 
nately until the desired taper is obtained. Tbe nitric acid is 
washed off and the wires are rubbed with fine sandpaper to remove 
the rusty deposit. Each wire is wound with a film of cotton, and, 
if the mould is undulated, the- contour of the midrib is bent before 
beginning to press. Thin sheets of absorbent cotton form tbe b ase 
for the leaf castH, Pure beeswax melted in a double boiler is used 
to give the leaf body and detail. 

Tin? moTil is are now soaked in water as hot as the hand can 
stand. They an then taken out and dried with a towel. A cot ton- 
wound tapered wire it placed in the groove which represents the 
midrib, the tapered end being placed pear the front end of the 
leaf mould. A thin sheet of cotton is placed over this ftnd a 
sufficient amount of hot beeswax poured over this to insure the leaf 
surface being wholly covered. The clamp must be clued as speedily 
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possible alter pouring tlio was, as Lilia alone is the seem *d 
making thin leave*. Very little pressure k required. The surface 
of the mould is moistened after each impression. The hot was may 
be given a body colour hy dissolving oil colour in it. Care should 
Iim taken not to overload the iva* with paint as this may cause the 
iv a* to emulsify and make il unfit for use. Flake white colour a ml 
not zinc white should be used, A good general rule in easting 
wax leaves is * llee a maximum of cotton and a minimum of wax 

The excess wax ia trimmed from the margin of the leaf by 
using slightly warmed aciguors. If the margin is smooth then the 
trimming is accompanied by a sliding motion of the scissors. If 
serrate, the result Is achieved by a choppy motion. The edges 
□f the finished leaves should be thinned sufficiently to give a 
natural appearance, and this is best done by pinching the barest 
margin between the thumb and forefinger. A sliding motion of 
the thumb on the back uf the leal and the natural warmth of the 
hand accomplishes the desired result- 



In most cases, leaves are built into clusters after the eharactei 
of the plant and these 1 tips T secured to the real branches. If the 
plant be small and succulent, then the whole assembly is built on to 
a wire stalks which is modelled and bent, as the assembly pro¬ 
gresses, to give the character of the plant The individual tips of 
the leaf wires should first be soldered to a thick wire representing 
the main item which should then be wound round with cotton and 
coated over with melted beeswax and painted in natural colours 
with oil paints. 

Preparing Artificial Leaves out of Celluloid,— A plaster mould 
of the upper surface of tljc loaf is made and -beer celluloid of suit¬ 
able thickness dipped Into dilute acetone , then into water an 1 Applied 
to slip water-soaked surface of the mould with backing of water clay 
to hold it in contact until set. When removed, a tapered wire is 
dipped into celluloid cement and applied to the hack along the 
midrib 

Preparing Dry Leaves for t'io Groups* ' Dry leaves for the 
groundwork in groups maybe preserved by soaking in fairly hot 
water and then immerfmg in glycerine solution for a day. When 
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thoroughly drained, the excess moisture is evaporated and the 
leaves will be sufficiently flexible to stand handling without break¬ 
ing. 

Preparing the Groundwork in Habitat Groups.—The floor of 

the group case is first moulded to the desired contour by laying a 
sheet of wire mesh and nailing it down, supported by wooden 
struts of varying heights underneath. The surface of the wire 
inesb is covered with bits of burlap (gunny doth) dipped m piaster. 
The surface of the earth, with twigs, dry leaves, small stones, *tc. T 
is then modelled, A mixture of cement and sifted ashes, about 
one to four parts, with dry colour added, if desired, ia applied to 
the plaster surface, and the earth, etc., worked inhj this sufficiently 
to hold it in place and obtain a natural effect. Dry-pre3crved 
leaves may be scattered aver this loosely, or if necessary to secure 
them, dipped into a diluted solution of glycerine and gelatine before 
applying. 

In small habitat groups and dioramas a paste cotnjtised of 
plaster, asbestos, dextrine aud whiling (Bee Appendix B) may he 
used in modelling the foreground. Dry powder colours may be 
mixed into it to give a natural effect. The pasts remains soft 
sufficiently long to permit easy modelling. 

Preparation of Artificial Rocks.—ltocks and stones may ba 
prepared artificially by carefully modelling them from photographs, 
A piece of wire mesh Is folded and moulded after the contour of 
the rock and tbin is covered with bits of burlap or jute cloth dipped 
in plaster. The details of modelling and texture are added with 
plaster. A wet sponge, dipped in thin plaster, if skilfully handled, 
will give a rqck texture, of considerable variation. Ground cork, 
mixed with the finishing coat of plaster, will be found useful in 
obtaining a coarse granite texture. Dry powder colour is sometimes 
mixed with planter to give a base colour. But it is more convenient 
to paint the white plaster with diamond dyes after it Iras set. 
When the plaster is thoroughly dry, a light coat of shellac is given 
and the surface then pointed with oil colours. Spattering the colour 
from a brush is usually more effective than spraying. 

Artificial Representation of Water In Groups.— The portion 

that is supposed to represent the pond or the pool is first scooped 
out into a shallow hollow and a sheet of glass is installed horiaon- 
tullv over this hollow at the level which is supposed to represent 
the surface of the water. The shore line a hove* the water is built 
separately from the main group base, including whatever object a 
there are which are to appear an projecting from the pool. Before 
sticking in the glass the bottom of the pool is painted dark green 
and whatever objects are to he represented at the bottom of the 
pool are placed theft (e.g., stones, mosses, bits of leaves, etc.). 
Painting or flowing the surface of the glass with varnish or celluloid 
(coloured as desired! will enhance the watery appearance and ltitb 
it a realistic effect. A alight clouding of the under surface of the 
gUsi will produce a deceptive effect of depth or of muddy water. 
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APPENDIX A. 


TOOLS, APPARATUS AND MATERIALS, 


Par general cq Use lion of Invertebrates (other than lose eta). 


I Battle-. and tulips -- SpnctnWiii tub*-* of v-Jirioiw §U4W with aorks wjll bo 

required for cdlJoatma; a mail apeci m nm r Far thn 
larg-T wiffii, w kdi.i-mLuithud Eapecsmen buttles w*tb 
air-tight gran mi glivss or kilnur j*kra with 

rubber wft diere will bo useful. 


2 Tim ** «i »» 

3 Directing iMtrumisnto, 


* Dinh» .* 

f 

a Xoalfl *# *» 

Store# * + * * 

? Haversack 

S Mtsculldiciocma . * 


Tina wbinli may bedosoi o r-tjght by Holdering win 
bo sifcful for pocking Bplnt-pn^rved Bpi'cim.ns. 

Fortflpi nf vtu Oiji siicti, in min ted need leu, camel hair 
bnuhu, pipette »* aciwen- an it flenlpahL Long 
wooden force ifi Art Infill, Wptid^Uy for tuarica 
collecting an they do not rust* 

Enamel, gltod or porcelain rijehpfl are nncfuj £j r 
sorting out Bpooimfinai before killing mid pre&arv tng 

tJiflEL 

■Spudo, shovel., rakcir trowel, hdoimcr, chisel- erowbif 
and budfitfti arc usc-FuU especially in rtiArinfl ooUBot- 
big. 

of vurtoaa cdlibro modfl of wxr^, bOEBa-bofr or 
muslin* 

A haversack and a cartridge bdt Ip hold collect in* 
tubea w U bo found usaful for carrying small 

OpflVatflBw 

String- thread* gum, cottonwool* atripa of stiff drawing 
jmfPT and *Btwprwf tnd on ifltt f< .r lately crirS 
boaJtl iHJXes, *to + , will be roquired for general 
oolkoHdg work. 


For special collecting: Land collecting* 


1 Nflt A A M 

£ Shpota of cloth 

3 Eilluig battle T . 

4 Hocioee fitnnfll.. 


A strong insect ne*E for awsoplng vegetation ^ 
required for oullocting Aruch a\da t etc. 

.. These lira required T-o jrrovidu a J ght background 
AgaiciMt which aifiidJ I 4mala may ho picked out, 

.. An cntwnnlDgiflol k Llin^ hot?Is, charged with cyanide 
may bo (ml ifl killing small Arachnids LH the 
field* 

„ {gao Figure 30 This Apparatus m tisefb] f flr 
floh^tLiig cortain ffrOupJ Of AtiimiiLa (insects, myri¬ 
apods, Ftcj in bulk 


1 Hand note * ~ 

1 Hiatal Scraper . * 
t DredgO .» - ■ 


Fresh walec collecting. 

, * Xb*f=a abotlld In made of at rang imiliin nr canvas ancf 
mourned an Strong rtu trll Flflgfl to which a handle 
can 1)0 ftfctafilwd* A charoofer of about § r to l%* 
u usually ffuUiciour. for the dug. 

p M TtlSa u useful (Of HT«ning the anrffler* of ™kl a etc,, 
and for working Among d«W WcCda, 

,, a &TG&R 0 [a nqufrod tor coFarfitg on thm bottom in 
dboperwat^n Is conaiet* of a eoarao beg <y t 
lupported by an obLnng framo of t^ntel 
tagged op to a boat. 


A 
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4 Toirut ■« ** Tina i« used for coUtfctinR floating fo d**p 

TBtATi It eonsiatd at ii doftiOAl bag of linan 
AU. 4 CJiaii l»’J a circular fram0 whicS i ia faflt^ned V> ft 
Ho# by thl@Q eqrcb- Tlio nut may bo dragged 
through the truLor behind b bcmt h 

For matin* colled rig alaa, vftriam drodgw, tr»w3i, rwjt» nnd other collecting 
apparatus arc used, for follor uonmtr of whi?h the reader is referred to ■* fcitfu* 
of Ura 3cfl 11 tSflucmd Lilian. Oxford, Clflruiidr.fi F™ p 


For collecting and preserving Insects. 

1 Beating *h«t # tray qr Many inner t« will f&Jt to the ground if th« tranche* 

nmh^Hn j | „ . of IP*CH ur chrLib* 0 U wUflll lIlUV ftT*.' rwtlng affl 

ilmrpJv knoakudl with a hr- utvy stick. To fiw ilitAtt* 
that noiloctingL of thoRo Fallen JneOuW, i whito Ebo^t 
tony be ftpreod an tdlo ground hcnuAlh tho Foliage 
and the inanjiH piukud up with forcopi. An 
liiri brslla with whit* rkiih held updid a down under 
the foliage will nerve the same purpose. 


3 Bericao fuimel (Figure 
*}■ 


3 Bruche* ■ * *» 

4 Collect big Bottle . * 


I FdMpl 


ThLdopptWAtui is used to cotloet tfan mudl sudOrt* Hint 
occur in the Boil, Vegetable, rubbish! ate. The 
prioeiplu tc that the rubbish is bold in o wire-bot¬ 
tomed | ray ovnr A funnel, The iajKK'ba pwrt out of 
iho rubbish down through thf wire-hot tom and 
fall into ibis tone which gulds * ^lk-m i nto a ]« OF 
lube containing nJcbbol or o?b*r killmg fluid. 

CemeHiAir, paint brushy are use fid in picking up 
arnftU insccta from decaying logl of wekjcL 

Tbii ii m apPoiEil form uf billing bnti b- F with a atfOlig 
gW tnbu having a hovelled pruning through 

jh.- 0‘Wkr ^rnall iiued* i>4 po^d inio the bottle 
down thti tube, whacb is domi’d with A aoinll cork. 
The lorsm cork id ramnvwi to empty the bottla, 

EntoTnoh>gie4il furoep* made with Bprelallj flhaped 
point • are ow'd for hajuJkng pinned in*.H?te. For- 
cupc with doe paint a are for Ha rai ling 

inserts when packing or sorting them* 


* Druoldo kill log bottle A wide-mouthed glass boLtk with on ntr-tight lid ind 
rFLriu^ 1 B). Sayi r of p^toaasum cppidfl and eimhc paper oh-mt 

1 Loch thick at th* boilom h used for kiUlog 
ioaiH-i#, The cjTir.idu la^r miif be oovnrad with 
two or thtM Circular sheets of bjotting paper. 


7 Chloroform killing bot- 
Uo + 


3 KnivCd - - 

0 Lum ps . * 

10 L6fna« 

11 Light trap* -. 


13 M#tinted needles 

t ; 


A widen tnoutSir-d bottl.i with a tigh L-G Etsng lid and ft 
faldo hoiicm of wire m^'h hul sw which id plAcdd 
Bom# cot tan wool Boukod in chloroform m*Y aSbo bt 
030 1 us ii kQling hoi th' for indeoLs. The muittU Are 
dropped ovar the wire m^ab, 

A good pof'kfii knife Id essentia] for collwling- 

Suidpflls of V_irictUj flizca will ha liundy. 

EleoHric lighlp vherv avail ublu v or pt-trumax bghtd may 
ho U£*d for Attr&rtiog imrot? At mght. 

A pocket magnify mg I&uh lb nectary for held work 
m cut ftnology* 

A VAriuty of lig'it tTJipa arc need for catching inaect^, 
Mgurr 2 illuifcfiitfi# a dimple form. Tfoo insect! are 
attracted by the licht and sm then hold captive by 
the gtea huiJlaa. In thti poaittOd they may h* 
til Ini by fuinrfl from a killing boiUe plucEd u 
fehown m the liguru, 

Hwdl« rnooniad *m woo len handles will be required 
for ul nlpolfttiug LoBActd by uip^t uuhtictoi^ 
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13 Nrta 


14 Cork lotting boards; 

(Figure l K). 

15 Breadlng csg« 

Id Sciwm 

17 RatOmnJqg^l pins + ) 
II Trewak *, *« 

t 

W HelAiing buttle 
-0 Tube* 


For flcUnpiihj insect* on r,be wLng 4 batkfSjr not* with 
tin npanijjg of flppn>xiinft[»ly unu foot in tiiaiueter 
will o^ jTMjuip j d. The irem - jrctJiy bo of ma&li. u-itfo 
ft Junker or sharer woodi-D bundle Ilxnd to iC. 
Colliipadblefremee i- ru more ctimrenienk Sweeping 
nets «hkI for brushing through herbage should have 
strung frimra ***& lumdloa aud ike not should bo of 
n t r J'.i !*, \ BV material, * g. p till blanch vd cotton. Water 
note with itmlli'T I’^mma nod a mUawrir bap me 
o^uful for ooiluuling uqLmt o iw&atn. fritordiahgiH 
able ijhibeh find bandies fln> eo u vonmnt„ 

Grooved setting board:? or,- required for setting 
btittorflifB and nth - r in c-. i 4 wifcu wingH spread oUB. 

(•1^ ca*e* wihh wire mefh topi am naud for rearing 
e4t». , rpI!ijLrH of ikiolLlh Eyid hiiEt^rnii-a. They shoal d 
ho kept awny from dim: c sunlight. 

Fine pointed naira of acLzHnni are required to cut 
upon the ah daman of moths Tar eniptying the 
content** 

Thma pit* aVftilubln in various gradci of i tuo AerWw mid 
B[zsa a-id used far pEnnfng out ipuiucts prior to 
thou permanent pnsimti^n^ 

Strung trowels of the kind u^j in grtfdenmg ora re¬ 
quired for diggjo^ LiinDng ruLbiyh. &4poeiaJJy while 
oollaoting beetle*, 

A wilo fllOUthod hoi t'e with moist sand ot th* boUcnn 
is U-iod for r^loxi ig InmtA h^fow pinning. 

3malt corked glftiS tubes ore handy for BoUncting nmnU 
And dulieuEu Lnfidi H ts in i L-j :|i HL 


Far collection and wot preservation of lower Vo Hebe rales 
(Fishes, Amphibians and Ho pill us). 


L Fishing nets c , 


2 Long forced * * 

5 Uxofd traps 
(Figure 30} h 
4 apade ,, 

0 aceJpds 

Q Hypodermic syringe 
and needh-a. 


A wicks variety of nol.^ for catching Bah are nviulftEiV* 
Trap 1 * ore *1*1 used Hoc co Dieting certain types of 
fishes. The fcabcrica deportment will advn* Oh 
thw matters. 

Far Catching mupbibiana and reptiles* 

F?r rail-jet ing ittsirflts. Tbr» may be mAr|e from 
ompty beroaeiw tins, 

For digging up to oollix t burrowing: forma- 

For making snniaLcms in ills; body of t|jo aaiEnn] before 

prwrWngt 

For injecting the preservative (laid inla (ha body 
cavity of uUimak Uj naaurc proper pan' triitioiL, 


For Flaswr-mould Ids, was casting, modelSin?, etc. 

j 

7 Bruibcs ,, .. Thirk. Mimd^d e min try bnishs* ore required for 

b ruahi u_’ ^clxp aclurian, oiivu 0|l t atc, p preparetezy 

to nionldinpr 

f BestnognEnr fraraes .. Plywood framed of ritrioui e are required for su- 

Casiasr tbL 1 Hpjcimj-'n nriort-K ruouldtng, 

0 Piaster looli (Figures A mull ju*^ob\ ahovi?!. ^ff,iflggdkntf^ i ^f immli 

fiS and nP) + for rutting k&yi ill pluster, etc!, aro useful for j loateS 

work. 

10 W« taols (Figure GO). 5teel tools w E th pointm.l suid Bp^iLil*-hhap«d md* axo 

&RCc3iQfl r for iuod'jiluig in wax. 


For Taxidermy, tanning, etc, 

1. On© tMfg^iied tmtting pliers, 

2. One smuh-saicJ outing pliers. 

3. Ona Email pointcd-Dosed plicri. 
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-L One pair nf large scissora, 

5. One pair of line icimon. 

0- One pair of fine fortspi. 

7 + One pair of largo force?*. 

8. One. large scalpel, 

One scalpel. 

10. One OllstniW and a fmij of oil. 

IL Ojui bntm cutter. 

12. One* cartilnEP knife. 

13. One small h aimrijir 

14. Gn> drilling machine with drill bite of Tatiana atitw. 

13. One nmal] *paiiiLa or brain spoon, 

IO. One three-cornered fill. 

17* Mortar and poatlo (For powdering arsenic* zinc oxide, a,lu*n p uLt, ete.b 

15. Bali of twin*, 

IP. Reel uf sewing thread. 

2D, Brown paper shseta. 

21. Tow. 

22. Njiiii. 1 Tick*, pins, fcfeo,, □£ vai-iouB sLzes. 

23. Tamperless galvanised wire of Twritms gyudo* of tlftcknow. 

Mr Denlwcwd plunk?. 

W, GW. 

20, Modelling day, 

27. Oil point* and brushes. 

28. Paper varnish, 

01 lib* eye*!, 

30, CuUnnaooL , 

31+ Wooden iha-img beam for »having skin* before tanning (Figure' 
55). 

33. Large abating knife with wood on bandit! on either aide for shaving, 
skin?. 

33. Saw doit. 

Besides the ijtoto ►^uipmt'nt. various traps, guns and rifles will bo 
helpful in collCirting birds and ma mmal* 

For preservation of Bifdfc* egp 

1. Several brasa blow pipes. 

2- Egg-drills of different du—it is necouta tj to hay# spar# ones a* 
they become blunt with nso. 

3. J. fine mitred nendle set in a handle for extracting embryo*. 

4 A fine ^y -^k-cir and a pair of sharp-pom ted forceps fur deiW with 
me si ha tad egg? of large stm. 

For preparation of SkeleJo&i. 

1. Apparatus for cleaning skeletons (Figure 57), 

2. Largo wooden tubs. 

3. Glass jars (wiJe-mouthedL 

4. Wire brushes, 

Hfiw wire + 

6. Galvanised wire of various 
t. Woodwn pedestaljL 
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APPENDIX B. 


CHEMICALS, PRESE R VATLVES, SOLUTIONS, ETC. 

For goneral collection ol Invertebrates (other than Insects). 

t Aati' acid. few drops of this iAfcdta elutions ™nUite 

me corroaiT.:' EuUimut*.- tend to preyuM elmnkitgo of dnlieute asauei. 

3 ,4IcoM,--ltectifit»i spirit supplied by blemi*. Parry A Co,* a per 
cent strong. This may t» diluted ns follow*:— 

To ten volume of rotti&mi spirit *dd: fat 80 per cent alcohol, li 
volume ut wliter- for "0 per tent alcohol, J volume* of outer. ™ 

per tunt to SO per cent akulml » generally naed m » preservative for mast 

“Tteioltt pufflib — A solution of this substance is <u#[ for ck^tuag tite 
■tnL. Ha u r Forum l ruteru. Immersion in a wook solution of this will protect 
imirmnoiiti from rkiAL during marine narkv 

4, Chturtii Hydrate —'Thij ii recommemled as an an a esthetic far v*rural 
groups of IpTQiiebritA 

5. tjhiorofoTin .^This is aometimes useful y an uaettbitic at a* a 
killing agent. 

Q. Cominer tuMimnte ibiMori<U of oirnr -This instance l. used 
as a fixative, generally in a saturated solution i.i fresh water or sea water. 
Thi* i* t-emn,u> poisuuwa and great earo should he nnrid in hai.dling 
it aa it* salutioti is colonrku and U'ionrlesa. I. should tm thoroughly 
wished out of tkio spccimena in rumnmg water after out ion, 

7. tfthtr is occasionally used as an imac-sth&tic, 

8 Formnfm —The connaorcial formalin or formfildphyde T fa 40 per 
tunt strong, to on* volume of it mid 8 volumes, cf water for 4 per Mat 
formniin which is the strength gonartto used in preserving soft-bodied 
invertebrate*. The free arid in formalin 11 injunoiB for epecimens that 
have hard parti containing Bun ft mv bo mud tallied by the addition 
of 5 Rramme* of boras to every litre nf the full strength solution. 

0 GUjrtrint —In hot climates, or whi>n some time is likely to elapse 
he fore nwciiiiens nr» unpacked it is useful to add glycerin* in the prupor- 
tfon of 1^ pnrt to tho alcohol in which they are stored te prevent 

eompEeto drjuig up of Lbe specimen^. 

10. j/npnejium failsafe ct-firiffllj,—Tbin aqb&tttuofl is a Tory ^iEciunl 
anaesthetic for a large raego of mantis LETertebrattfei. 

IT. Henthda—Thim nrihstamra, in iho form nF cryatnlB, k a %pti& hiiaf^ 
LbotLC for marine worms, 

12. OiyfffliKlA'l Snfiififlii-a—Th« fa recommended far filing And preffFrring 
terrestrial miles, A limpILEed formula i* aj Follows: — 


AI ohol {10'ptruHkt-} 
Glycerin* 

Acetic glacial ~ 


2? Tolrnnca, 
t volnnw* 

2 v^luinea. 


Iff. r-T»]/Ta Fluid .—This fa a grw>4 fUatir# far marine bristle unnf. 
It may be undo np as follows.:— 


StrsnfT nit Ho acid 
Alcohol [90 per cent) 
Chrtpmifl AO\d cryt.*3* 
W*tW 


40 c o. or 1/4 pint* 
SfHT arc* or 2 pint*. 
l| giriH nr 1/5 O*. irai- 
flflO e„*. or I] pir ^ 


fhra qnftntitiPE sir* flpproTimfltcIy 4 litres. In mfxin^, it 11 *dvu4b|« 
Pt etlil tb& acid slowly to thb water juui n^t the water to th* soi^s 
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14, 1 mutton *—This is rtnxjmxuyniied. for 
watcy-nute*, It ia up a* follow*; — 

Distilled water . # ,* * * 4# 

Ol/Cfltiiw 

Acetic g-LiOjj*! M ,, „ ,. 


lit ing and praserrloc 

& volumefl. 

11 Tiriuxneg. 

3 volume*. 


Li„ Saturated sulutwn of B^ru^—Fot treating interiox of eratra sea. 
uiTDinSj ulc,, iluring dry prMVJitioB* 


Fop Insects, 

j I- CKJ&rofam .—Used aa a killing agent in dslurofurm killing bottle, 

2. Uyavuii i\f uJiJi.'..—Ubcd its a killing agent in Cyitimle killing 

butiilB, i Tansi>- m uiL fm-ms ia extremely poisonoua and the mgg& fctrm- 
gent precantinn-i ahouW Ik? taken in haiidting it T 

d, /VfWn a op fimh tth d fimiii i-ejL—Preserving lluida keep Lliu internal 
"f' efL "" /" jl 5 ajl,J *nln^iiifnt dilution, Fiiatitv* sender tU 

tl^.u-, U fur inVMti-naiicp, bint 1 hey become hard and ijrittlOp 

(ij f rTL-JJ!^ j:.r l; ! Ml - df.-- 70 JH‘T CCIlt to GO DOf PC^t 
Ut^bal s-i a gi'iL*ral pr^it-vatire fur hard-winged, mm-hairy insect** 

(t) 1 ji i ;j f Fa /• • niff. 4 part? by volume glacisE acetic Lie id, 
u parts hy relume ffirmnidubjrjtf (4y p* r cent). 

parts by ndume water (distilled), I 

* 1 pun, ny \ jltinm 5j. r . i^ r cent alcohol frectiflud spirit). 
mUu IIlj 111 .,,'ct* nro Kiltr^l with rblurDform and flum placed in this fluid 
ith their hi-dp walk -lit at some mutable point fox penetration, 

tl „ . "*' A 3 l»r cent ^uluiinii of Chloral Hydrate ii 

tisful for pmfcnrir-jj iiLH&nt 1 killed with Chlortiforfai. J 

riot l '" " Htrl "» Eliteitute lor atebal, but ,t h iute 

nor to tile latter for insert* a* tIi-cir iikin» ar* hard, 

fit) ¥ i. -A r nr i-ty nf fisalLTes are used A eood ttnlutinn 

fur Bei,-r.,l 1‘iirM „ PwLLr-^tic fatir,. **£ u P - 

* flttr1 " h r vniilme j per tent of Picrie acid in Rectified Spirit 

* purLi by Tulnisto {l.loroforin, 

1 part by volume Otar in I aeoUe odd. 

* disinform mixture, Tin- foil cling !SU& S uf 

J "’ ! " mt «*'"»*<"■-* elution of camphor in' s±rouil 

m Jp?S Of* ^ - fpn 0 «: 

® n '' I’' ir > rl creo-Dtc. p. tml Mll | r |„, ^ r i ■ ‘ lianlithaVrir- njld 

rolli unnki'J , n tl„ abnr.:‘ J .1 ' un 1 L l ( m r rew ?'* ,,lllk - Cotton 

siJras z&szs&s: 
~ .'J-sarsras? ,•* ^ <•»- 

cilni.oi drawura. ^ margins of ttaxs^e hoica find 


For wet presrrvntmn of lower Vertebrates (Pishes, 
Amphibians and Reptffes.) 

nrnorrotirF- To r^r'^■n" 1 the bert 



HAKDBOGE OF HTSEEM TECHS1QUB 


71 


For plaster-moulding, wai-casttng, modelling, etc. 

1 . Piaster of Farit— B©U brand p lifter of pari* should bo used for gone- 
fal moulding and casting purpufioa- 

± j ? yre Beeswax ,—Furs Maafibed beeswax may ba umd for c&atmg. 
maT be ImtleQ^i by addition <-di p-aratfin wui, 

3 ifatex,' _Eubb*r in Liquid form id uwd lor making. flexible rubber 

moulds. 

4 . Alum, iwlcr,—This it prepared by dawteiuK one part of powdered 
■TiiTii in three part* ..r water. Use solution h boiled and allowed to coot. 
It is applied over the stales of fisluw prior to mould mg, 

5 . Uliet Oil. —This should bo applied over tlin shins of iiehos and reptiles 
before moulding to prevent tile writs (HUB sticking to the plaster. 

0 . Lvptii Mop, i'mulrfflrv uf soon i» eowanut oil or Skampoe.—This is 
used as a separator between two plaster moulds. 

*. iffimfir-feeroicnc msarfur*.—This is also a good separator fur plaster 
moulds, 

8 , Saturated solution of Borax.— Fur preserving natural fins to bo stuck 


in tUo plaster nr was cast. 

9, fYkOf t\rtiar .—-This is used Fur coaling platter cast* before painting 
them in oil colours. 


10 CiUutmd rfmtnt —Finn dsamip of celluloid are dissolved in Amyl 
aeetatn to form 41 thick pirt*. It I* used for fixing the au in lb* tmrt. 
It* may ukn \w tused for mounting ^pecim™ m glow m miti aheeti in 
«P icemen inn, 

II. rnper Vnmuh—Tot mating finally over the tainted was of p3a*- 
Lcf cast. 

12 + Benzene —This is used ftfl a thinner for mixing oP paint.. 

IX Fl*ttj«|na or Modelling Clay is n&ed for embedding ppecimenj or 
building walls « 4 ^uJid thi i m before [arndtling. 


For Taxidermy, tanning, etc. 


1 . Jrjfrvi«il poifc.—This is prepared by mixing tqual proportion* of 
vbito arscELk iarwuipua oxide), soap * 1 lavlU£§ and aim* oxide, adding: a 
few Lump*: of camphor , disLotving to a creamy ftnuskloncy in water, boil mg 
ami allowing tho mixta rn to coat Tho paste thus prepared may be fiorad 
in a jar and in the b«t prascrrutinj known for treating bird and mamma] 
skiiix in taxidermy. 

2. Ahi in -ijifi onlf.—A mlxturo of equal proportions of powdered alum and 
common salt i* used for tanning mammal skuu. 

3. Yf.0tiiU<r oil.—This i* u^d for greasing the floah sido ql tanned 
?kini in render thrm soft and pliant. 

4 . Jftntm£+ —Tbs* i* used far wjufljitig out e?xcmb of fat from bird skins 
such as those ol ducks, ge™, etc. 

5. igniter a/ £t™— This £i nieful in absorbing blond during- skinning 
war*, 

fl. Afodelliad clay .—Thh in used for girifiR the proper ihapo of th* 
musrtes ov*r tin 1 artificial body In mountinii mamtnalk. 

7 , Fnpler — gmr** partem nro used in taxidermy, Pa|HT plop 

and finely chop pod may \w. ildd^I (0 enstuti ghie a lid flour po^tf' ■siltuFQ 
to mako pipuT tnacttf wliioli teiay ^ tisewl for shaping ilio dotailn of the 
artificial body in monnting ftkiTia o^er the mannikins of mammals. 

a S'd'.fion 0/ fljryij.—This is nif-I by mm* taxMeriniits to 

poison skins of birds nod ^mall mammals iu a iiibutitat* for aneoical 
pasta. 

Fdr preserving Birds' egp* 

1. Four per rmf loPnfinn fmia/in,—Thii tnij bo used for wBihinE 

Ottt the interior of tbo ngg f.M 1 after tcinoval c& the canton La. 


Ti 
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For preparatlaD of Skeleton*. 

3+ Jam* fCofriutn tarbonatt )*—'This is a useful olcming and 
igent ^ ilttlrtnna, 

I. flttHfrbtiin sr Svdium MuIphidt^Tor cleaning akuicttms. 

3, jjrng(ftc.—Tills is u*ud far 4%ruiit)g &k&LctoiLH. 

4, fa; Ehhiv ft track fond*,—This is aka a useful degrading ifeat for 
skeleton* 

5, //^itfri’J^rcn /^mzidc*—This is QfHJil fur blenching skeletons prior to 
drying them in the sun. 


For wet-mounting of Zoological specimens and sealing specimen jarj. 


1, (Jdlutoid Ctm*nt — Prepared *■ states above (an« under 11 Piaster 
casting ,p i is awful for fixing up Bpecifrifm on R Uu or miem sheet* immertm! 
m fluid in specimen jar*. It may also hm used for pasting the lid. 

2, Rutihrr ir>ifuf ion. Dutilop rubber solution nmj be used for sealina 

specimen jars. * 

3, JWjQfn vox—Molten paaffin wax nmy be brushed over tho lid for 
sealing specimen jura 


4. Binddcrj,—Ox Madder soaked in water end stretched mar also bo 
fur tvinit sip lid* of specimen jars *Jr tight. M*v b- obtained Irem 
sto sight lt hmisea, 

5 Ena™** pi in *s -BUtlr kndjn manel paint should he pointful over 
nuaered lids niter the bladder dries. up. 


6 c^mrnf /or trrdmp tprcimrn jurt comfnirun^ ofcoAof— 

No. 2 Phatognitphir gpf*tbe P . *, 1/2 ni. 

Prices 1 Beat Glycerin* p . M i o&. 


00 

ativ. 


Aft.-r ^n ! K hm R , soai th» gelatine in «Td irat-r far 15 tumulrns, dniit 
tbe wliGT and TOeit 111 “ duubI *' ^>i!or, Wh-n liquid, add glyc-ohua ln j 

li 


7. Ctmuht /or icolincr rperimxn jm containm$ fmmaU j 
A#ph*h * - P , * * * * «* 4 parts. 

Old p^rifLbed gui r apfwSu* ,, a pans. 


Melt tho above mixture fa n ladle 
taking cat* nut to burn the cement. 


nrpr gas stove and stir wall togathar, 


For preservation of Grass, Foliage, preparation of Accessories, ete. 

1. Glytrrine formalin rotation for preitntinq S rwi and foliage— 

Glj-Hpina .. ., .. apart-. 

40 pot cent Formftlin ** ,. - H # 3 

WatSr ” .* .. 65 „ 

Thw -glut na U suitable for prun ing K r„i and folia**. 

3. Dtxtnnt mfabi far vmdnutina vrmimdwork in diammat- 
lta| ™. 4 part,. 

*„ *. w „ t* 

_ . “ s » 

DOTtKQA I. j 

Whiting .. .. .. .. 1 

AH them ara raised with water to form a ^ rfo. 
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APPENDIX C. 

FJR5IS SUPPLYING CHEMIGALS AND EQUIPMENT. 

Mali of the chomicplBj inacniments, applUfic™ and miteriali lifted in 
Appcnditty A unil ii may tm 0 kinLtu. 1 I from <juh or inker of tka folia* mfc 
Inni i—- 

(1) Adair DuLt and Company, Mount Road f Madras, 

(2) Beientifie InitrutflBnli Company, Mount Hoad, Mndra*, 

(3) Andhra Scientific Company, Mount Hoad, Madras. 

(4) Premier Indian freifni-cfie Company, Elmore, Madras, 

( 5 ) British Drug Hou& 0 | Nniniyappa Numk Street, Madras, 

Paints and Tarnishes may he obtained from— 

*1) Parry and Companyj Bart; Homo, EspLanade, Madras. 

(3) Am bat and Company, Park Town, Madras. 

(3j Paihjam and Company, Park Town* Madia*. 

Plaster of Park may be obtained ftomi — 

Me^rs. Spiliear and Camp any h Limited, Mount Bold, Madra*, 

Rectified spirit may he obtained under a permit from— 

Men his. Parry and Company. Knilikuppain, Southern Hailsray, 

Glass eyus, entomological pins, fiork *heet*, atone* b*axe* and other 
equipment which miim;! hr- procured from tonal brim may be obtained 
from tbe fa El u wing foreign firms;'— 

Tlnhjh firtrtM ~flatten and GArnett, Limiti'd, Oxford Hoad, 

M*mheMtrr-\2 The Kntoinnh'gr Ompany,, 4d T Great Ittis-scll Street. 
London, W-C- l and Watkins and Doneester, m t Strand p London, W,C* £ 

Ammeun /Cmu*—General Biological Supply House Inc., 7G1-7A3! 
£iut nttth Place. Chicago, III. U S A. 

Word * 1 Natural Science Establishment Im* P.O. Box 24* EoL:heitor n 

N.Y, f LhS.A. 


APPENDIX D. 

■XLFERS* 

L Madras Gorenim&iit Museum, Egmore, Madras 
3, Fisheries Biological Supply Station T Enmir, 

d. Hop art m on t of Agriculture, Government of Madron, L’oimhator*. 

4- Department of Inland Fisheries, Chetput, Madras. 

5. fiflnnuaQQt Veterinary Hospital, Vepery,, Madras. 

6 . Public Health Department, Corporation of Madrii. 

7 . Malaria Research Institute Teynampet, Madras. 

8 . District Forest OJEceri and Forest Rangers in the vmrinm dwtrfcta 
of the Btnte, 

9. Bombay Natural History Society, Aprdlo Street, Bombay. 

IB. Marins Biological Station. Eruaadai Island, Pam ban P.O. 
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SECTION IL 

Plant Life—Collection and Preservation. 

By AL S, QHANTTRA HKKH A ~R l n,sc. f F.B.&. 

(Curator, Botany and Geology Sections, Government Mils enm, 

Madras j 

Introduction.— Plants differ widely from each other in struct- 
turn3 detail# t and have different sea^oaa for dowering or fruiting. 
Further, tbc same plant does nut grow at all places, nor do all 
plant? grow at the same place* Structurally closely related planU 
may grow widely separated from each other- The di ffi culties involv¬ 
ed in making a comparative study and appreciation of plants and 
their modes of living, do not require more amplifier Lion- The rolo 
of but a i tic a 1 gardens and gretnhou&es in this matter p no dbubt, is 
magnificent; but with their limited" these institutions fall 

fur short of meeting the needs of the students of Botany. It is 
therefore of utmost importance to keep the materials collected 
together at one place for study. 

When nmkincT a collection t it is imperative to collect the speci¬ 
mens entire with root and ulL If flowers, fruits, etc., are all avail¬ 
able, the phint collected should show them dfi“" WlTfiout these 
parts in entirety, the specimen will he imperfect and will become 
very difficult Sometimes imfungible) of Identification, There will 
be no difficulty in collecting entire specimens, if they are of a 
small giste, Lai^er specimens will need some manipulations, if 
Intended for the herbarium, since they should be ab!e to go into 
the size of a herbarium sheet which usually measures 17 by 1U|\ 
When difficulties are confronted in this regard, the best way of 
get ring over them, is to collect tbc full plant and bend, it to and fro 
as many times as necessary> provided tiike graces and ferns) it 
yields to such handling. When the plant b too large and brittle 
(like woody tree 1 -, shrubs, etcj p the only alternative t is to have as 
much of the plant a> possible from the ends of shoots or branches, 
and to collect and preserve representatives of the other parts sepa¬ 
rately- Should there be only a very -mall number of specimens of 
a certain plant in a certain place, they should on no account be 
collected „ so that the stock in the place is not depleted. 

Only the general and very common equipments for collection are 
described in tbt ^e pages, leaving out the special requirements to the 
collector's own choice. Two essential equipments, vasculum and 
ff}rtfnljn i nrp very importa nt and even disti nguish tfTm 
Collector. 
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The vaeculum {figures 61 and 612) is & japanned Lin box, convex 
an both bides and capable of accommodating plants of the size of 
17by 10|^. It tuts an adjustable sling attacked to the ends. One 
of its convex sides is hinged at the bottom so as to open outwards 
and downwards, thus serving as the lid* When, closing, the lid in 
Scored by a pair of wire latches at its top. Its dimensions vary 
with the size of the specimens to be collected,, and with the collector's 
personal conveniences m well. If finances permit p it may be lined 
inside with thin asbestos sheet (about i/16th inch thick). As it 
is not available ready-made in the markets it has to bo made lo 
order” with, the help of a tinker. The indispensabQifcy of a tin 
#hox of this type can he easily guessed. It serves as a very good 
receptacle for any kind, or all kinds, of sp^ irfiens that are collected 
in the field. 

The botanists' portfolio consists of two frames (of either wooden 
boards, or wooden lathe, or pasteboard, or leather-board, pr wire- 
la cha) with a considerable number of blotting sheets between them 
(figure 63). The frames uni the blotting sheets measure 18" by 
12", tin d the former are held together, tightly pressing the blotting 
sheets, with tbs help of leather straps. The entire bundle is 
provided with a leather handle or a sling for carrying it about, 
Smaller or larger portfolios are also there, which are suitable 
for collecting any special type of plaids. The portfolios are used 
for collecting plants for the herbarium. They begin the first preli¬ 
minary treatment eh the field itself. Other item.? arc specially 
mentioned, if necessary, i D the relevant portions of this text* 



Fio, ea* PowirouG- 
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Plaiiia or tliekr parts conumio to live Emd grow for a long time 
even after they are collected from Lke field* Thus their structural 
features undergo mim physiological changes ‘ which bs?e to be 
arrested at once. Certain kiod^ of fungi grow on the organic 
matter and cause pntrelaetiun; certain kinds of bacteria grow on it 
and cauatf' decay; md insects also feed on it and damage it. Here 
comes the need for proper care and attention on the preservation 
and storage of plant specimens, which leads on immediately and 
directly to organization and maintenance of herbaria and botanical 
museums. 

TboUopbyles.—These include bacteria, fungi and algae. 
Bacteria arc the primitive, unicellular, microscopic plants that 
cannot be seen without the aid of powerful microscopic. Pre¬ 
pared slides with the specimens of bacteria can bo bad from the 
biological firms, and exhibited with the help of microscopes which 
are fitted up with stages in the form of revoking drums. This 
will be rather a costly venture, since the microscopes have to be 
kept in special cabinets which should enable the necessary adjust¬ 
ments. and at the same time, ensure safety for the Instruments—■ 
not to speak of the cast ot the microscopes themselves. Where 
the necessary finances art' wanting, ibe bacteria tuny be illustrated 
in charts which may be exhibited. 

The fungi are also microscopic and are simitar t.o the bacteria 
in being devoid of chlorophyll Lthc green colouring matter) and 
therefore incapable of manufacturing their own food. They grow 
practically on other living tilings, or ssprophyticaHy on dead and 
decaying organic matter. Many of the fungi put forth visible 
fructifications, but their spores are microscopic in size. 

As for the microscopic forms, they may be best obtained in the 
form of prepared slides from the biological firms, and exhibited like 
the bacteria. Those with visible fructifications are carefully col¬ 
lected and preserved. If they are fungi with small fructifications, 
they should be collected with tlieir substratum i»i situ. If they are 
intended for the herbarium (please see under Angiosperms) they are 
dried, with their substratum m situ, in the home-press. If large and 
woody or corky fructifications are to be preserved on the hnrbarium 
sheets, thin pections in a vertical radial plane may be taken of them 
(fructificationsi and dried in the home-press as explained under 
herbarium-keeping. 

The hard fructifications can be preserved entire by a process of 
glow drying and without the application of any pressure. For this, 
they are placed in a wooden or preferably glass troutniner (in the 
form of a tray, cistern, jar or box! which is open at the top. The 
container with the specimens in it, is placed in the min and covered 
over at the lop with a glass plate. A small, narrow, gap is also 
provided for at the top when placing the gins* cover. As the heat 
in absorbed more and more, more and more moisture is given out 
by the specimens, and the space inside the container becomes more 
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and more humid. The humidity arrests ths rapid loss of moisture 
from the specimens, and consequently protects them against 
damage. In the afternoon, after the day has begun to be cooler! 
drops of water will be aeon glistening from be tow the glass plate* 
As and when this occurs, ihc container and its glass plate are wiped 
dry. This process is repeated every day, until the amount of mois¬ 
ture that is given op by the specimens is reduced to nominal levels* 
Thereafter the drying may be stopped. The poison to be applied 
on these dried fructifications is prepared by dissohing *1 dr. of 
corrosive sublimate in 3 oz. of sulphuric ether, arid then adding to 
it 2 qz, of turpentine and 3 oz. of alcohol, it should he applied 
immediately after it is prepared and in the way the herbarium =$pesii- 
me:ns (of Angiospertiuil are poisoned* The fructifications arc then 
allowed to dry in the shade and under no pressure* They will also 
look best if they are given a double or triple coating of any spirit 
varnish at interval* of two days. 

Large fructifications require no special tnounU, while the 
smaller one* need glass-topped boxes. In the absence uf any such 
box of suitable the inner sides of an open* wooden or thick 
cardboard box of sufficient depth p are given a lining uf strips of 
paper of the same colour as that of the intended background. The 
specimen is fastened on to a thin cardboard, or n thick paper„ of the 
chosen background colour. Pins should not he used for fastening 
it, because tLie metal would mat and 1 spoil the specimen. The sheet 
with the specimen on it T in then pasted on the sinsidej IK>ttom of 
the box. The casing is closed with a glass plate of the size ibat is 
just sufficient to cover it without pretensions. The glass is held in 
place by strips of partout or of calico + pasted all round- The 
use of cellophane paper in place of glass, it may be stated here! is 
not advisable, as the cellophane does not last long. 

Fleshy fructifications of fungi can he preserved in fJ per cent 
formalin or 75 per eem alcohol A. 2 5 per cent solution of zinc 
sulphate in I per cent formalin * is recommended for preserving 
them with colour. The specimens have to be kept permanently in 
this solution. For more details of preservation in fluids, Lhe pages 
under Angiosperttia may be referred to (pages 93-98), 

are a group of primitive plants without the differentiation 
of the tissues distinctly into stem, leave:?, roots, etc. They Are 
mostly aquatic or marine 9 while some are al^o terrestrial but with 
preference for moi.Tt situations. The more primitive ones are micro- 
Bcopic-j but the others are quite big enough. They are capable of 
manufacturing their own food material* and are not dependent on 
other Living things for existence. 

Museum illustration of the microscopic algae, may he arranged! 
for in the same way as of the bacteria. The larger aglae, how- 
ever, require different treatment when they arc preserved fur she 
herbarium or museum. 
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When algae are preserved, for the herbarium, they are given & 
preliminary treatment before they are put in the press. The speci¬ 
men eaocerned is placed m a basin of water loniy sea-water should 
be used for marine algae or yea-weeds), and lightly agitated wan a 
qtul (or any similar m&lriiraent) so that tba filaments dost in the 
manner natural to them. A sheet of mounting paper of the hize of 
the speoLuien^ is then introduced under the alga. When everything 
ie fairly spread out and settled p the paper with the specimen resting 
on it, is slowly and gradually withdrawn from the water, on to an 
inclined glass plate which is kept half-dipping into the water in the 
basin- The mounting paper with the specimen an it, w then 
covered over with a piece of muslin, or of dig fitly greased tissue 
paper and dried in the home-press as explained under herbarium- 
keeping- The mounting paper below tbe alga f and the latter's 
superimposed cover should never be separated or disturbed, from the 
specimen through the entire process of drying, By tlm means, 
most algae are made to adhere to the mounting paper below them. 
Thin linker of mica are preferred to this paper* in the rase of 
minute specimens. Melanospermous algae should be put into boil¬ 
ing water, until all the mucus h given out, beforeMoaiihg them on 
paper. The plants, after drying, may be treated Hr. herbarium 
specimens f please see under Uerfearitim-keepi ng h 
, y So far as wet preservation is concerned, marine algae or sea- 
weeds are to be preserved in only 2 per cent solution of formaldehyde 
in sea-water. Certain lypes of algae, known as the Charalea, ha- a 
calcareous contents and should therefore be praerved only m 50 
per cent solution of alcohol in wa;er f formalin being injur in jug to 
them. Fresh-water algae may be preserved in 5 per cent solution 
of formaldehyde in fre s h wa ter. Green [rr-di- water alirav can be 
preserve d wit h colour Ey treating them wi th cop per' acetate. A 
1 per cent sdliSbn of copper acetate'In 2 per cent formalin ja 
prepared. The alga is soaked in this solution for twenty-four 
hours, and then washed and preserved in 5 per cent formalin. For 
more detail* of preservation in fluids please see pages 93-98* 
Sometimes the algae and the fungi enter into a partnership and 
form a biological combination, by which both these organising life 
benefited. The combination i? known as a lichen. The fungi store 
the necessary water for the algae which, in turn, prepare tie fond 
materials not only for thefiuelves but. also for lie fungi. The lichens 
occur in various forms in almost all dry situations. Just m in he 
case of the algae and fungi, tha lichens also have no leaves, sterna, 
roots, etc. * 

Lichens should be collected with their substrata in ritu. 
Immediately on collection p they should be pressed (if they admit of 
pressing) in the portfolio, with the substrata w situ, and than dried 
in the home-preps /please see under herbarium-keeping). Lichens 
that do not admit of any pressure, are preserved and exhibited like 
the woody. fungal fructifications. The poison used, however, i* 
only an 1 35 per cent solution of corrosive sublimate in alcohol 
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Bryophytes —These include liverworts and mosses. Liverworts 
(Htpaiune) like fungi and algae, show little or no diilerentiattou 
amunc their tissues into stems, roots, leaves, etc. r lhey are » 
and spreading m habit, and possess a little thickened ussae some¬ 
what ilka the midrib of fleshy leaves. Liverworts are generally 
seen as flat, dark-green, mattress-like structures spreading even oa 
bare rocks. They can tide over long periods of drought aud high 
teiiiparature, quite Biiccessfully. 

Mosses (Mud) arc closely allied to liverworts in the details of 
their life history. They are however endowed with n distinct 
upright Stem and leaves, but they have no true roots. Their leaves 
are simple, fit&lkless, composed of a single layer of cells except at 
midrib 9 and wiaGged in Lbr^ vertical rowSh 

When collecting liverworts and mosses for the herbarium 
(please see page 63j, they should be subjected immediately to a 
moderate pressure in the portfolio, liven after they arc placed m 
the homepreEB the pressure should remain only moderate. 

Given a special treatment, the liverworts and mosses can he 
preserved with’colour. Firstly, a saturated solution of .copper 
acetate in glacial acetic ac id is prepare*, it i^theo dijuMLjj 
«ddiT'“ | "»- r' nHe iA * wctv mi^Bart.J^Ltlia-feahition. Ike 

pm^rTTvi^n. w.th a strmTT^d to n at_onc..cmi, is placed m iLm 
solution and h eated nearly jto the boding.point. Just when the 
solution begins to boil, the specimen is taken out hy the siring, and 
washed and prenerved in 5 per cent turuwlui in the usual way. 
For more details on wet preservati on p lease see pages IJJ-J3. 

Dry specimens of liverworts and mosses can be preserved and 
exhibited in glass-topped boxes as in the case of the hard fructiti- 
caiions of the fungi. The poison that is required to be used is only 
the 1-25 per cent alcoholic solution of corrosive sublimate. 

PterUonhyies.—These include club mosses, horse-tails and ferns. 
(Hub-mosses (Ly copod Sales), horse-tails (Equiset aksj and ferns 
(Fi lieu lest are green plants with fully developed Li^i.e-dilTerentia- 
tion. They have stems, roofs and s great variety of leaf-forms, and 
an elaborate system of conducting vessels. They are, in fact, very 
highly evolved, non -flowering plan ts. The club-mosses have long 
stSsi with very slort inter nodw which are densely covered by 
small leaves. Their spores are produced from, and borne on, the 
upper surface of the leaves! The spore-beanng leaves may remain 
like the sterile leaves in shape and gtze, or they may be specially 
modified and arranged to form cones. The horse-tads, too, have 
long stems, but they ore rough with a coating of aim. The inter 
nodes are conspicuously long and the leaves arc small, sheathing 
and fccaledikc. The span-bearing {on upper surface as m club- 
moo**} leaves are shield-shaped and arranged in the form of cones 
at the ends of shoots. The ferns hardly need anv introduction, 
since tbev are so popular. Their stem generally remains within 
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tUe soil as a rhizome. The conspicuous aerial parts that are seen, 
are uiiiv the leaves. The leaved, wntn young, arc generally kept 
coiled like a watch-spring. The leaf-,-* ins generally branch in 
Iwrkji. i he spores are borne either at the margins, or bD the lower 
SLiriace of the leaves. A tew ol these plants assume gigantic pro¬ 
portions and are mistaken for trees, unless minutely examined. 

The dub-mosses, horse-tail* and ferns may be preserved on 
bar barium sheets as explained under Herbarium-keepim*. The club- 
mossefl and horse-tails can keep even better, if they are dipped in 
boding water for two minute* and hung up in the air to drv and 
subsequently poisoned with an 12,7 per cent solution of corromve 
sublimate in alcohol. They may be muunted and displayed hko the 
liirrl frucjlioatjana of fungi. 

1 he ciuli-moases, bur be-tails and ferns can bo preserved with 
colour, if they are treated with copper acetate and glacial „cetic 
acid, m the same way as for the liverworts and mouses. 


Gj maosperms — These are mostly trees, either tail or short end 
bear naked or exposed ovules and nothin grams . Their ovules are 
borne along tLezgins and the pollen grains om'the upper um- 
facet - Q{ much tied leaves. The seeds are also nuked and 

^rsf^d'^pL Tb * «■* pu«» 

oDd^rtSTk^ii^ u ‘ prs *“ d “ d *“• “ 

Gyranosperm cones are woody and may be preserved dry like the 
anl fni^fc ideations of fungi* But tf» poiBan u£ed t ia otiJy the 1^5 
per cent idcohoiic solution of com.su e eubhmate. Gymnosperm 
leaves, if intended for wet preservation [please sec nines U 3 - 0 ft. 
require to he immersed in boiling water for a couple of minutes! 
immediately after they are collected. Vfteiwards, they mav »*- 
pr^erved in 6 per cent formalin, but not in alcohol which is injurious 

eft soon*. * ' W "® 1101 wa ‘". U»*y drop 

The leaves of Gymnospcrms can be preserved with colour if 
tiny are treated with copper acetate and glacial acetic acid (he 
■ame way aa for the liverworts and musses 


Anglosperms — f hese are trees, dirubs or herbs and their seeds 
ar, contained in ajMWiaJ Mructtires, the fruits The 
lunher divided into the Monocotyledon tod the Dicity 
iriTi^riitn work, however, the Angmqwnns turn be artificialt v dhifili il 
into herbaceous aquatic, succulent, louse-jointed and Xmd™ 
plants. The herbaceous plants are Agnized bv tlmir thin ^£2? 
weak stem and small ala tore. The ^^jLS^WSl^SSi 
grow in fresh-water, either floating at the surface or hllt^u ,hrt 

•*. «•r,ii, ,ob™4rf. sSi sS 

Which have thick fleshy and juicy leaves 0r 1? ”? ft . re 








11AOTB0GS or 1UBEL11 tBCUKlQOV 


si 


bold on to the main body of tba specimen for long}. GluLi* 
nous plants stick to the puptir between the lolds of wilidi they should 
be drsed: Certain amount of experience imueli time m nut required 
to gain it) is required to spot out the louse-prated puma and the 
giutmoiu plants from the rest. 

Herbarium-keeping.— A collection of drud plants named and 
systematically arranged, is known as the Harobtunu or /forfui 
Occur, bpecimene collected lor the herbarium, are brought borne 
as quickly as j kiss i bin mid subjected to rapiu extract h-ti uf the 
moisture in them, in order to preserve an much as juteiibl®, their 
natural colour and general appearance-. Otiring tins process tbo 
plants are also sunjected to u certain amount ot pressure between 
several folds of driers (.absorbent paper) just to obviate brittleness, 
and to prevent curling up, of Lbeir ditterent parts. Only very 
simple equipments are required. 

The driers may be good blotting papers or old newspapers, 
measuring tbi} incur a by 17} inches. Tliey should lie smooth and 
absorbent. They are arranged in batches of five sheets, each birch 
being folded acnAs the centre to form a pared, in such a manner 
that the fold runs parallel to the seventeen-inch aide. The larger 
the number of driers per parcel, the better. If "O desired, they 
may even be stitched together along the fold. 

The pressure required is supplied in the home-press or herbunutK 
press which, when in tel) tied lor accommodating not more than 
two reams of driers, consists of a pair of what are known os ouUui* 
boards, 8 inside boaidt, and a fete vtntiSaUftM, Tbo outside board 
is a double board, measuring lb inches by 11 inches by } melt or 
2 inch, and is formed by two hoards closely glued together, and 
firmly secured bv small screws at intervals of 3 inches along the 
edges, in such a way that the grain of one board crosses that of the 
other. The inside board is generally a wooden plank, Irs inches by 
11 inches by 3/8 inch. A tin sheet may also be used in its .tvotl. 
The ventilator (fig, 64} are slutted frames of wood, 18 inches by 
1-2 inches. They are formed by nailing five straight wooden 
pieces, each measuring 18 inches by 1 inch hy } inch, parallel to 
and equidistant from each other, ono other wooden pieces, each 
measuring 12 inches by 1 inch by } inch and forming cross-bars, 
Tbo cross bars also should be parallel to, and equidistant from each 
other. The frames, thus prepared, should not have any of the 
wooden piece* protruding out from tbo aides. High quality venti¬ 
lator* are made of aluminium rods, but they are costly. It ts 
advantageous to pon-esa at leant a few ventilators, sh they can also 
be used as outside boards during long collection trips. 

With the materials described above, the press is built up as 

follows:— 

Two parcels of drier* are placed Otic over the other nn one of 
the outside boards, and then the specimen is laid over then? 
(parcels) in a* natural a position as possible, without crumpling tlui 

8a 


flAHOBOOfc OF KT3BEO! TECHKIQUB 


84 


leaves and flowers. Doth aides of the leaves and flowers must be 
flit played, il possible, wkiie urraugiwj the Bpectmem bpecunena, 
too lung lor the paper, way be carefully folded; or, if this a uot 
pkisatbie; they may ue cut in two. For equalising presuiire, and 1. 
Leeping up the stability of lire press, the apeeimens should be distri¬ 
buted about the drier, rather than coohned to the centre. 1 
a specimen found overlapping other parts, should be separated troiu 
the latter by placing pieces oi bibulous (absorbent) paper between 
Uiem. This would prevent moulding and dis^doumUQii. l or large 
and coarse plants, strips of pasteboard (stilf pad of several sheets 
of t aper pasted together) or pieces ol cotton batting (cotton prepared 
in sheets'), should be placed about the sides. I he lar 0^ “ 
lumber some parts, such as tubers, conns,bulbs, d 

herbaceous plants, way be pared down, or their interior scooped 
out, belore pressing. Aquatic plants and those collected m 
weather, should be wiped dry with a napkin, before they are placed 
in the press. Glutinous plants are sprinkled over with soapatnne 
powder (*' Talcum " face powder will also do), and then dried m 
the press. Succulent pla nts are first immersed in boiling water for 
a minute or two, but only up to the point from where the fl°«ere 
arise, Thev are" then allowed to drum on a cloth for a lew 
minutes. Next, they are enclosed between two sheet* of drying 
paper, and rolled over by a glass bot.le (or any smooth roller) so as 
£ gently crush, without completely flattening, the flowers and 
other parts that were nut dipped in boiling water. J hey may 
afterwards he dried in the home-press. The soft fleshy portion 
inside such stout, succulent stems as m Cactus, etc., should lie 
scooped out after scarring the exterior, and before pressing Each 
specimen should be accompanied on the drier, bv a number-slip giv¬ 
ing reference to notes concerning the specimen. 

Then another parcel of driers is placed over the specimen, so 
that its folded edge rests over the open edge of the parcel below it: 
and a pile is thua built up with alternating layers of specimens and 
pircek? of driers (the bottom-most being a double parcel). The use 
of plenty of driers in proportion to the succulence of the specimens 
facilitates rapid absorption of moisture. A double parcel of driers 
is placed over the eleventh specimen; and, over this, is placed an 
ia placed over the eleventh specimen; and, over this, is placed an 
inside board. Layers of driers and specimens are repeated above 
pile oHlriers, specimens and inside boards is formed to a height or 
not more than two feet. The inside boards serve the double 
purpose of securing uniform pressure for the specimens, and ot 
Li^g stability to the press. On top of the pile, the other outside 
board is placed. It is advantageous to introduce a pair of ventilators 
at regular intervals into the pile, as they promote rapid drying. 

Thev should be used in pairs with the cross-ban; of one frame 
butting against those of the other. The entire pile is tied round 
With ropes or straps and then kept in the sun, preferably raised 
above the ground bv means of a couple of dry objects like bricks, 
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■tones, etc. A certain amount of weight is placed over the whole 
pile, which completes the formation of the home-press. 

The weight used should be heavy enough to prevent wrink¬ 
ling, without crushing the plant tissue. Different plants ref|u;r* 
different pressure. On an average, however, a weight of GO lb. 
would suffice for most plants. If pbnts have thick «enu, a sand¬ 
bag or two, of the size of a drier, may be used to equalize pressure. 

The home-press formed as stated above, is known i% the 
■rifM-p»n, because a weight is placed on top to obtain the 
required pressure. It will be called a Jawr-prw», if the pr«r. 
Ls obtained from a lever mechanism; and a sc re»-p re tx, if the 
outside boards are kept pressed towards each other by screws as ra 
the case of the press for a tennis-racket. The term irtre-preif n 
used when frame* of stiff, stout, galvanized iron wire form the 
outside boards. The wire-press can be used as a weight-pre** as 
well as a portfolio. Being a good conductor of heat, it accelerates 

drying. 

There is no hard-and-fast rule fining the length of the period of 
drying, which is dependent upon the nature of the apecunens and 
upon the quality and quantity of the dn£« n«d. The dr.era 
should be regularly renewed, the find change being wthm the fi. Jt 
twelve hours of pressure. When changing the driers, the plants 
should be lifted with a pair of forceps only. Mistakes, if any, m 
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laying out the specimens on driers, are rectified during the first 
change of driers, as afterwards they become too brittle for altera¬ 
tions- The used papers which must hare absorbed moisture, can 
be separately heated again in the sun and then put to use. The 
driers are changed when they ore hot. Daily changes are neces¬ 
sary in the first few days (or the first week) and the subsequent 
changes are carried out on alternate days, A thoroughly dried 
specimen is recognized hv its hay-like rattle, and by our not feeling 
it cold if placed against the cheek. 

Most flowers retain their colour on herbarium sheets, if they 
uro dried very rapidly, by enclosing them between driers and 
ironing them hot. Sufficient care must also be taken to see that 
they do not get charred- 

After the specimens have thoroughly dried, they are poisoned 
with an l jjp per cent solution of corrosive sublimate in alec I tn l. 
The poison 13 applied with the help of a soft brush without an y 
metal faste ning on it, or as an alternative the specimen itself may 
be dippctTInto the (same) solution kept in a glass cistern or tub. 
Any metal coming in contact with this poison, discolours it and (in 
consequence) the specimen as well. After the poison is applied, the 
herbarium specimens are again dri ed in the home-press for n da* 
or two, but drying in the aim is not necessary. 

The specimens msy he kept indefinitely hetween the folds of 
driers, till they are required for an exchange transaction with any 
other institution, or for mounting on herbarium .rheets, 

The herbarium sheet is a firm, thick, white, writing cartridge 
paper of compact texture, measuring 174 inches by 10} inches and 
weighing about 2*3 lb. to a ream of 180 fiat sheetB. A drawing 
paper, fulfilling all these conditions, may also he u-ed, It will be 
convenient, to have sheets ready and printed at the bottom left 
comer as in the accompanying form. The botanical name of the 
plan) is entered in a single lino at the boltrm right comer. The 
regional name or names may be entered below it. The name of 
the family to which the specimen belongs, may be entered opposite 
the item " Remarks ", and other points below it. 

Not more than one species should be mounted on one herbarium 
sheet. The specimen may be fastend tn its sheet bv means of a 
sewing thread which should go round, hut not through, the 
different organs: or by means of bands of gummed paper. No 
metallic pins should he UEed, as they will rust and spoil the 
sped men 

They may also be permanently fastened to their sheets, with 
hot glue (of about the consistency of creamV. For this purpose, the 
position which the plant should ore up v on the herbarium sheet is 
lightly marked out with a pencil. The specimen !a laid, face 
lownwarrta. on a sheet of newspaper, and the glue is applied over 
if with the help of 1 fine camel-hair brush. j* t h en lifted with a 
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pair of forceps, and laid in Ita position on the herfaarium ihwj, 
R?':*ram of summed paper may be pasted aanm the ilncker 
X TZ Borneo J*Zl prevent th^ from br^ng ^ 
whenever the herbarium sheet is accidentally bent* 

!]o« k removed with a clean cloth, and the speennen w.tbittshcet 
k subjected, overmgUt, to a slight pressure between the drier*. 

Herbarium specimens of one genus may be placed in a genua 
cover which is bu/a sheet of paper, m ^ by 17* inches, «4 
of the same quality as the herbarium sheet and folded breadth- 
wifi*. ' The Aus covers of one natural order may be grouped 
Wber tat5£» th. told. Ol » bn,™ W«. Tbe fetter group, 
may be arranged in the systematic order m a cabinet. 

Care of the herbarium is a special task by itself, and calk're 
r t 1 riftpnttnn Tbf* epeciltlEtfcB should bo kept dry, tie* 
from du^t and not too overcrowded. Naphthalene, camphor, or 

1T.5&55-W «“.i e * H.EST 

Ebnt; but Mfaty lies only in penctol? po.wn.ng th. *MUDan., 
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jn addition to renewing those volatile insecticides. They should 
be* frequently examined F and* if the slightest trace of mould, or of 
moisture, is seen even on one specimen, the entire collection should 
be re-poisoned. 

Insect depredations can be reduced, if the specimens with their 
sheets are periodically fumigated in an air-tight tin bos, by saturat¬ 
ing the space inside, with the vapour of carbon bisulphide. A 
mixture of three parts of Ethylene di chloride and one part of Carbon 
tetrachloride is recommended as a safer fumigant. If these two 
chlorides are not available, large quantities of paradichlorabenaene 
may be used. 

Mounted herbarium specimens, if selected for exhibition, 
should be protected against exposure to dust; for which, it is better 
to keep all the specimens covered with glass. The herbarium 
sheet wit]) the specimen, is pasted nn a glass sheet cut to the 
required size. Long narrow strips of glass are pasted one over the 
other along the four edges of the herbarium sheet to a uniform 
height of the maximum thickness of the *periment Another glass 
sheet of the Eame dimensions as these of the one placed at the 
bottom, is now pasted firmly over the glass strips. Gum arabic, 
dissolved to the required consistency in 1 per cent aqueous solid Lot. 
of corrosive sublimate, can he used for pasting these materials. 
The joints of the glasses are all sprajed or painted over with a Ihin 
1 per cent solution of celluloid in a mixture of equal parts of acetone 
and amyl acetate. The specimen thus gets encased in glass. The 
irregularities at the sides may bo neatly covered up with paxse 
partewt, or with calico. The caaing may also be provided with a 
strut for two, if necessary) at the back, using glass bits ard calico. 

Flowers, ate.— T lowers, pitchers, etc., of the Anqrosperma will 
lose their shape if treated in the home-press. They get flattened 
out and become unseemly, although they continue to retain their 
structural details. They satisfy the scholar alright hut not the other 
classes of people. Such specimens are generally preserved, there¬ 
fore, in fluids. When the coat and inconvenience nf handling the 
materia] are to be avoided, the following method is recommended 
hut onlv with some reservations. The given *DOT : meti is packed in a 
tin of fine, warm (preferably cedar-wood) sawdust and heated over 
in oven. While packing it, care should be taken to see that all 
possible hollows in the specimen are also filled «o that the pressure 
applied is e^ral both inside and outside the specimen. Tfa if. ensures 
the rihwi nffrqinet phrrnkftjm and mIIhubc, Within the tin. the 
specimen should occupy a position in the centre» hut not near the 
hnHnm. nor the ftides nor the earfnee. With the help nf Miitihte 
damn** a rrntTffmdp tlimnomefer i? inserted into the sawdust and 
m held that ite hmlh is clo^e te the bnttflimTWwt T>nrt of the specimen, 
for recording the temnernture near the flower. As the heating 
rrncpedfl, the tin f? D t* hen ted nn Terr niueklv. hnt the hent tskee a 
lor^ time to come up through the sawdust which is a bad conductor 
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of teat. In the meanwhile so much of heat accumulates at, the 
bottom of the tin, that even if the beating .a stopped, the 
l«ed heat still keeps coming up through the eawdusi. Ibo 
men inside the sawdust thus runs the mk *£***£*: 
The safer procedure will therefore be to heat the > tin■_ 

while till the mercury begins to move a f. J 

heating. The moment the thfitmonieter records 60 C. the specim j 
Ehould'bc taken out and the whole process reputed with anoiher 
tin of sawdust. There is no specification regarding the optimum 
temperature and the period for drying. These f-^-ry-th 
individual specimens, but there is a general^d remmm^dBtmn of 
a icranerature of about 45’C lasting for about 10 minutes I bo 
teinnerelure cau he maintained constant, by stopping or i , 
to^flTS at the bottom of .bo tin. If. however ■ 

ssfttik jxsrtisr s &£* 

Hound ad^riTt«^t! ^nS-bair brush. 

The specimen may afterwards be given a thin protective coatmg of 

paper varnish. 

Drv fruits, etc.—Such bard objects as dry fruits, barks, seeds, 
etc mav be preserved and mounted as indicated for bard fructiS i- 
^ of fun/, but with this difference Out the 
only an 1 25 per cent solution of corrosive sublimate m alcohol. 

Tim bur Timber specimens, however, present a problem of 

thJ™wn.' The reduction of moisture in timber, known w 
ino gives the material its durability, strength, stability, hghtiu> 
3 SSL to get well-polished and to take m Miibm £ 
reouiJed’ All these useful effects of scanning overshadow the 
i f i nnTnftv renderin'* tine wood cattibOStiMc* \Lo + 

eSSkZfMt of '.taorption of "»*»■ «■ * ta 

. „ ■ -ii tin pi pafiiT'ip. drv conditionfi r-c tu ro., 

“ e of drving'of limber io tench tost,, it the ootfoco torn rt the 
intprirtr Hiir raropertv cause* it to warp or split* wIho . 
tS'mMth. are reouired tordrying timber,.the jen M «ryo« 
V\ihtL thickness of the material. In of the importance o, 
JJmJSS. end commerce, new and tn mreeH method!I of 

!" was 

srsjs - •• *-“*•* “» 

surrounding air, to the required levels. 

^ t sr. sts .£££ 

f miitnnin ot TD-C eppeon to bo within rate Umito for tuns* 
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timbers. The heating should last till the specimen has dried to the 
required extent This cm be felt by the weight and warmth o t 
the material. To Lhe experienced eye, the colour alee serves as an 
indicator m most cases. 

Hand specimens of timber can be seasoned in an almost closed 
container. A glass jar is tilled to about a tenth of its capacity 
with water. Earn pice of timber are put into the jar with plenty of 
air-spaces among them, and its mouth is so covered with a 
plate as to leave but a very Etna!I gap. The smaller this gap the 
better the result. The jar is then placed in an air-bath p and 
gradually warmed up to the required temperature. Thus heated, 
water in the jar gets vaporised; but quick escape of its vapour is 
effectively checked by the minuteness of the opening at the top. 
Thi? result* in the increase of humidity inside the jar, which helps 
to equalise rates of evaporation of moisture from Lhe surface, and 
from the centre, of the specimens. They may be periodically 
rtm hned for splitting, warping, etc. This method of heating should 
he continued for a few weeks after the entire quantity of water in 
the jar has evaporated. The whole process may take some months 
for completion. 

In case an air-bath is not available, a number of timber speci¬ 
mens may be piled up in a regular order, with plenty of room for 
free circulation of air between them, and the pile may be exposed 
to warm dry air for a number of months. It is absolutely necessary 
that the pile should be protected from damp and cold. 

There is certainly no objection to procuring already-seasoned 
hpeeimeus of timber from the market, provided reliable informa¬ 
tion can be obtained concerning the name of the plants, locality, 
etc. Such specimens would indeed go a long way to lessen the task, 
but the authenticity of the information furnished by traders is 
always questionable. They may not be able to give out the correct 
details* either because of their ignorance* or because of their fear 
of competition. 

If the timber specimens are intended either for storage or for 
exhibition, and if they are not likely to be frequently handled about, 
they may be coated with two or three layers of varnish, after season' 
ing Varniah severs their contact with the moisture in the atmos¬ 
phere* and thu* offers adequate protection for most spec mem from 
fungi and insects. This protect ion will however be lost if the speci¬ 
mens are frequently handled, or if they are allowed to he freely 
Trawled upon by insect*. 

There also certain kinds of timber* which are readily 
susceptible to decay and insect attacks. Such specimens may he 
kept immersed, with the help of sinkers, for a few months in 2 per 
cent solution of corrosive sublimate m 20 per cent formalin, before 
they are seasoned. The treatment leaves deposit* of the subli¬ 
mate inside the wood, which keep out the fungi and insects to a 
considerable extent. 
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If it is desired to render tbe timber sp imens fire proofs, they 
may be kept immersed (with the help of a sinker) for two or three 
months in a solution of Ammonium phosphate, and then seasoned. 

Timber specimens with boles should be fumigated in an air* 
tight tin box, as explained under herbarium keeping. The bole? 
ma\ later on be filled with molten paraffin wax, with the help of 
my- convenient spoon. If it is desired that the holes should remain 
as such, fumigation should he carried out periodically. 

It is better to preserve timber specimens with the bark intact, 
using if necessary, glue or poisoned gum arable. 

For exhibition pur-pones, specimens of timber should show as 
much of the Structur.il details as possible. A single specimen can 
be cut, for instance, into a six-sided block. One of the rides 
should remain with the bark. Its opposite side should represent 
the tangential section (the section taken at right angles to the 
radius of the stem). Of the remaining four sides, one should 
represent the radial section f taken through the centre of the stem . 
Its opposite side will invariably represent a tangential section, or 
a portion thereof. Both the fifth and the sixth sides will conse¬ 
quently turn out to represent the cross-section of the timber 
(Figure 671. 
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A timber specimen may also be shaped into another form 
(Figure 66) if it he a small log with the bark intact. Using the 
stouter cm? as the base, the specimen is cut horizon tiUy at the 
middle and at right angles to the longer axis. The cut should not 
cross the pith, and shonld stop when it coincides with any one 
diameter of the log. The specimen is then cut from the top verti¬ 
cally downwards along the diameter which should be in the ^ame 
plane as the one at which the horizontal cut stopped. When both 
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these cate meet, > small block comes off and may be stored as * 
iuplicste specimen. The pareot piece will show out the details of 
the radial, lodgutudinal and cross sections (Figure 68). 
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TtEEim £ K. HI Til I A 
l, ll£E | ft cMOAA MCflOlf ; AHD 
T\ BJLD 1 AL WKWIG** 



A little more complicated but improved form for a timber 
specimen can be attempted with a little experience and patience. 
»• in Figure 69. 
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Leaf-skeleton*.— Leaf- skeletons, properly extracted and mount¬ 
ed will greatly benefit the learners, 

A known quantity of 30 per cent solution of Bodimn carbonate 
(chcnvcallv pure washing soda) in water, is heated m a glass Teasel. 
When the liquid begins to boil, the heating is stopped, and alter 
the boiling has ceased, 7 pn of calcium hydrate 
nalcium hydroxide) are dropped into every «To.e. at 6 Ttqtod^ 
The solution is then allowed to cool down, and filtered, lbe 
leaf chosen > boded in the clear filtrate in a glass vessel ti f the 
colour of the solution becomes very dark. In the initial ata^ee, 
the leaf mav keep Heating on the surface, m which case, it should 
be repeatedly tbrnst mto'the liquid, by means of a glass rod with 
a smooth, rounded end which may not injure the specimen. The 
bulb-end of a broken thermometer can be used for this purpose. 
When the solution becomes dark in colour, 1 he leaf m taken out 
end placed in a potri dish. Its surface ifl gently rubbed several 
tlmeS with cotton swabe. to see if the soft tone could be easily 
removed The leaf should not he rubbed with fingers, as the liquid 
m which it is boiled is caustic. If the soft toe is not easily 
removable, the leaf should be boiled again and tned The whole 

procedure should be repeated again and again, till all the soft 
toe comes off with case from both the sumces or the leaf 
While rubbing the soft tissues off, the leal should not be allowtd 
to eel drv it should be frequently moistened with l ie solution in 
which it is boiled. The skeleton, thus extracted , is dried between 
sheets of glass, and mounted dry. 

Fluid presirvat ion.—Soft parts of plants arc best preserved in 
fiuida only, if thev should retain their shape without sudering any 
sErmkflfiti. In order to arrest as quickly as possible the physiologic^ 
chauees (page 781 within the specimen, the material is brat exposed 
to the action of a stronger fluid, and then transferred to a weaker 
The latter fluid serves to wash out the hngenug action of 


the first, and is therefore generally referred to ns the washing flmd^ 
as opposed to the killing MA which is .to br*t. If allowed to 

remain far too long in the killing fluid, the plant material get* 
damaged. Hence the need for washing off the killing fluid. It is 
advisable to beep the specimen for a number of days in the washing 
fluid which not only dilutes the traces of the killing fluid, but also 
collects and dissolves the waste matter that precipitates down frjm 
the specimen. After a prolonged period of wanting that may 
extend over a few weeks and after the waste matter has ceased to 
precipitate, the washing agent is discarded and the specimen is 
transferred to a third solution which may be appropriately termed 
the coercing agent or the preservative. If the treatment in lh* 
washing agent has not been thorough, the preservative will get 
stained in course of time, m which case it has only to be used as a 
second washing agent. For this purpose, and for the purposes of 
certain scientific requirements, it ii most desirable that the washing 
agent and the preservative are of the tame chemical composition. 
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Of the several fluids in use, formalin and alcohol are the most 
extensively Uaed for killing and preserving plant parts, although 
their colour is lost unless some special treatment is given to them. 
A few formulae for their dilution will be found very useful. 

V per cent solution can be obtained from a c.c. of an X per 
cent une, by adding <•( * ) o. e. of water. Numerically, a 10 

per cent solution can be obtained from 20 c.c. of a 40 per cent one. 
by adding tq >or liU c.c. of water. 

A copy of the following table for the dilution of alcohol may be 
kept on a card, for easy reference whenever required. The desired 
dilution is obtained by adding to every hundred cubic centimetres 
of alcohol of the given strength, so many cubic centimetres of water 
as represented by the figure in the table, shown below the dilution 
given and against the dilution desired. 


Table. 


Tabli far dilating alcohol. 
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0-5 

mm 
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SO 
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45 
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flU-5 
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*fl-S 

34 5 
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40 
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ms 
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33 

ms 
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43 6 

au 
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153-fl 

13^4 
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S-7 r <i 
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15 
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10 
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70,2-0 

6&W 
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50CHS 

430 2 

309 9 


According Lo another method, if it is required to get a c.c. of 
[» per cent solution from an a per cent one, (u-h) c.c. of water 
should be added to b . c.c. of a per cent solution. Expressing ifc 
numerically, to prepare 75 c.c. of 60 per cent solution from one 
of 75 per cent (75-60, or) 15 c.e. of water should be added to 
60 c.c. of the 75 per cent solution. 

The commercial formalin sold in the bazaar is (unless specifi¬ 
cally indicated to the contrary), a 40 per cent solution of formal¬ 
dehyde in water. A 10 per cent solution is recommended as tbs 
killing agent in most cases, and 5 per cent solution aa the washing 
agent and preservative. Of the various types of alcohol, only 
ethyl alcohol is referred to in these pages. It is not necessary to 
buy the ** absolute " ethyl alcohol which is costly; ethyl alcohol, 
told as rectified spirit which is generally 94-06 per cent strong. 
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tuav be used. When the strength is not indicated, it ia safer to 
»ssutm< that it is 95 per cent strong. The rectified spirit is recom¬ 
mended for use as the killing agent, while a 75 per cent solution 
serves as t he ’Washing agent and presen ative. 

When a particular plant material is known to contain sub- 
stances which are soluble in water, it is killed, washed and 
preserved in alcohol, but if it is known to contain substances 
which are soluble ill alcohol, it is killed, washed and preserved in 
formalin. If the substances in the specimen are soluble in neither 
formalin nor alcohol, the choice of the fluid is decided by the pro¬ 
bable treatment that will be given to the specimen on some future 
day. If information on this too is wanting, then the cheaper of 
the two flu ids (viz., formalin) is used. Diincufties will arise if the 
substances contained in a specimen, are soluble in formalin as well 
as in alcohol. In such cases, special solutions are tried. A word 
ol caution is necessary* when dealing with specimens com am mg 
calcareous (calcium c'srbonate) materials. These substances are 
not (soluble in formalin as such, and may be preserved successfully 
in formalin, bnt for short periods only. Formalm in course of 
lime, slowly cbaligeB into formic acid and water. The acid part 
reacts on calcareous matter. Far preserving such specimens, 
therefore, only alcohol should be used. In this contest it goes 
without saying, that when specimens are io be preserved for 
indefinitely long periods, and when funds permit, alcohol is the 
medium to be preferred provided it does not harm the specimens, 

Fleshv fruits should be preserved in Tlessler’s fluid only. 
This fluid is obtained by first preparing a 5 per cent solution of 
zinc chloride in water, and then adding to every 111 c.c. of the 
solution, 1 c.c. glycerine and 1 c.c- of -10 per cent formalin. When 
preparing the zinc chloride solution, some heat may be produced; 
ill which case the liquid should be allowed to cool down. If a 
precipitate appears on cooling, the clear solution at the lop should 
be filtered or decanted olT, and then glycerine and formalin added 
to the clear filtrate. The fruits are dropped into the fluid, and 
kept immersed with the help of any small weight such as a glass 
stopper. They mar take a few weeks to absorb the solution and 
sink bv themselves, by which time the liquid will also get deeply 
stained. The specimens may then be transferred to, and preserved 
in, freshly prepared Hosier's fluid. 

Green Aogiosperms can be preserved with colour, if they are 
treated with copper acetate and glacial acetic acid in the same 
wav as for the Liverworts and mosses. 

But the following treatment gives better results ; The commer¬ 
cial formalin k diluted tn 10 per cent strength by adding water. 
Hard, blu£ crystals of copper sulphate ate then dropped uuo it 
little by little, stirring the solution in the meanwhile with a glass 
rod, till nu more crystals get dissolved. Heating the solution for 
hasttining the process, should be avoided lest the formaldehyde gas 
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should get lost. The solution is then recanted, The chosen speci¬ 
men ib kept immersed in Hie nitrate lor a week and then transler- 
red to a colourless, 5 per cent aqueous solution of formalin {fresuly- 
prepared. but witbuut copper sulphate; which acts aa the washing 
fluid (page 03), and gets discoloured. Whenever the discolouration 
appears, the b per cent strong fluid is renewed, until there :s no 
more discolouration. The specimen can then be preserved it'itfi 
colour m a coiourless, o per coni aqueous solution of formalin 
permanent'y. 

Plants containing red-brown and green colours can be preserved 
with colour, if they arc treated ns follows, They should be kept 
in an 1 per cent solution of sodium bisulphite in water. Citric 
acid is then added to the solution, little by little, till a strong 
odour of sulphur dioxide is given off. The specimens arc neat 
Ktututi anti fireasrvtd in -1 per cent tortuabn. liy Una treatment 
the red-brown and green colours ate returned, though not entirely. 

Wet specimens require no special supports for display, if they 
comfortably fit into the jars. But when the jar is too big, or when 
the specimen is too small to keep itself ercci, it fit^puld be fastened 
to a transparent support, with the different organs spread out in 
the very manner intended for display. A thin glass plate with 
edges ground, or (preferably) mica, is so cat that its breadth is 
about 0-4 inches shorter than Lhe internal length or the diameter, os 
the ciiiit may he, ol the jar. Altia, it is butter to have it about 
0-2 inches longer than the depth of the vessel, A fine, strong thread 
serves as the las ten mg medium, passing through only such parts 
of the specimen as are expected to he close to the support. Vv ben 
glass la used the two ends of the string are knotted at the back. 
There may be one or more such fastenings of strings, and in the 
latter ease, the strings and the fastenings should run horizontal 
and parallel to each other. If mica is used as the support, the parts 
of the specimen expected to be in contact with it, are stitched to 
it. and so adjusted as to get the knots on the other side of the mica. 
The whiskers of the knots are trimmed off with a pair of scissors. 
For neat display, therefore, mica is more helpful than gbu*s, but 
the choice is governed by the weight of the specimen and the funds 
available. The dimensions given above for the support, need not 
be rigidly adhered to. They Khcmld be so varied as to suit tho 
size of the specimen concerned. The background is provided hy 
painting the hack of the jar, externally, with an oil colour. Ur a 
glazed white paper, or any coloured paper (if a colour other than 
white is required, and if the colour of the paper is fast enough), 
may also be profitably used, wherever possible. It is place! inside 
the jar, closely pressed against the back, and kept in place by in 
own stiffness; or it may be fastened to the support on which the 
specimen is mounted. 

The jars of specimens, preserved wet, should lie properly sealed, 
before they are exhibited or stored. If the jar is supplied with a 
lid fitting into it, it is closed, and with a convenient brush, a coat¬ 
ing or two of molten paraffin wax, the melting point of which b 
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at least 60* C, is applied over the edgea of the lid, &fi«f doubly 
t.'.bin. sure that the lid and the rim of the jar are perfectly &J. 
The irregularities of the paraffin layer can be trimmed off with ao 
used eafety-r&zar blade. 

If the jar lias m lid of ite own, a circular wall ui plagueuieii 
built up from ail inch below the rim (Figure^Q and Tl.) and to the 
heiaht of i inches. There should be ut lefifit 0 3 men of gap all ruuud 
between the plasticine wall and the jar except at the place of 
attachment which, a. already stated. «hwM be an mch below the 
rim. The cup of plasticine which i* thus built up round the mouth 
of the jar. should be able to hold any Hun liquid, without leakage. 
The jar is now covered with a glass disc, shorter than the outer 
circumference ol the rim, but bigger than the inner diameter of 
the month of the jar. Keeping all the external glass surface perfect¬ 
ly dry (near the moutli of the jar) molten paraffin wax (the melting 



Kirj, 70, Top fonoiO* m * 

■ i Wi J W 3 l JAB, t*AI>T 10 R 
a u,T. wn WITP PiMMtP WAX* 


Fia, 7 L A cmrtffcM will ot 

IStTILT atJD^TP THE MOTTTil OJ 

urn srwaxjm run uam^a it 

with I* AH AFFIJf WAX* 



Kio r 72 A r *wr ot TUI 


pimDTT (BHOW vt Ha >1K «n on, 


























IlAtiDUUOk OF JIl'SUl.M tailMULK 

(xniil of which isr no i lower than 150’CJ, when about to solidify 
it gently poured over the glass disc. During this process, the glass 
disj should not move, nor should any air-bubble get in. For this, 
the paraJJin should be poured slowly, but fast enough not to give 
it time to solidify before tilling up the cap of plasticine, The para¬ 
ffin is allowed to solidify; the plasticine h removed; and the was 
ia trimmed as required, with a penknife (Figure-* 73 and 7tj, It 
may be allowed to stand ns it is, or if desired, painted over with 
any oil colour. 
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If funds permit, formalin jar* can lie given »n excellent finish, 
if they are sealed with Stockholm tar and red lead. The black 
mobile Ur is kept stirred in u cistern, and more and more red lead is 
added to it (in small quantities each time) till the mixture puts on 
a chocolate colour :md s thick party consistency. The mouth of 
the jar lit closed with a glass disc of the size mentioned in the 
preceding [paragraph, and tin di-v is k.qrt lightly pressed down 
with the left fore-finger. The chocolate-coloured paste it then 
applied over, and along, the edges, using an old penknife for the 
purpose. Excess of the paste, if any, and its irregularities can be 
scraped off, after it has dried. Tins method of sealing is not 
recommended for jars route in big alcohol. 

The best sealing cement would give way, if repeatedly brought 
in contact with the preservative. Frequent bundling of Hip jara 
should therefore be avoided. 

If. for any reason, the jars are not satisfactorily sealed, the 
specimens have to be examined frequently, to note if the preserving 
fluid has evaporated away leaving the specimen or a portion of it 
exposed, in which case, the lots from evaporation has to be made 
|mod. It b better to have the entire fluid renewed. The evapora¬ 
tion, however, is effectively checked if the jar k sealed with 
paraffin wax. 
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SECTION ML 

Minerals, Rocks. Fossils, Etc.—Collection and Preservation, 


By M. S. <J H AXDH A SEKH. AH. B.sc., f,b.s„ 

(Curator, Botuqr and Geology Sections, Government Museum* 

Madras,) 

Introduction.— A colteoliou of local rocks, minerals and fawdlft 
w iE go a long way to drive home to the student* accurate ideas* uf 
these important objects of idudy. The value of charts, maps etc., 
as leaching aid* ia surpassed by that of relief models* An attempt 
iB made here to give an account of the methods of preparing these 
models* and of collection, preservation* etc., of rock** minerals and 
fosEils. 

Minerals.— Mineral* can be Looked for at mines quarrie*, exca¬ 
vations, rail wiry and river cutting^ and exposed masses ol rocks. 
They may be collected in EextupUeateB, if abundantly available. 
One specimen may be reserved for exhibition in the museum* and 
two for study and identification. The remaining three specimen^ 
may he attired for renewing tbe exhibit if nece^.iry, or far collecting 
more minerals by exchange. 

Most minerals keep well if tlh-y im» prutt-cted from diisd, Fine, 
transparent crystals of sulphur and other theiiuobenutivu mineral* 
should nol be exposed to bright sunlight, a= they cracky sometimes 
with explosion, even by the warmth of our hands. 

Preservation of minerals which easily change, presents a diffi¬ 
cult problem to their custodian*. JMiijnescent mine ink tthose 
w hkh take up atmospheric moist.ure and dissolve in it), and 
dHoMseent mineral 1 ™ (those which lOfH* water of crystal!L^iori 
and become powderu should be kepi dry ill air-tight container** 
the air inside being dehydrated by quicklime in Lhe case of ilie for¬ 
mer mineral*. A gh^jar of a convenient kibc ran bp used, pr<*- 
vided it ia strong, rum-leaky and free from cracks. The mom Li of 
thr jar should b“ cLr^A with a glass plate and celluloid paste (made 
of waste celluloid strips and acetone), A thin coating of paraffin 
wax along the joint, will complete the work. Hhnald there be any 
difficulty in procuring such a container to hum the Bpcoimen, one 
can be improvised as follows :— 

A thick rectangular slab with a central elevated platform oil 
It. k prepared in day and cast in plaster of Paris. The area of 
the elevated platform should suit the siae of *ihe specimen. The 

position which the mineral should take up* is lightly marked out 
*n ibis platform. Around this marking, smalt linear trenches are 
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mida at convenient distances from each other. Glass bits, much 
smaller than the mte of the mineral concerned, are firmly fixed 
into these trenches -with a little plaster, so that only very little 
of them is exposed, They thus fonu a sort of a fence for the 
mineral. Next, four trenches are made near and along the outer 
four edges of ibe piaster slab, and four jjlass plates are fixed into 
these trenches, forming the walls u£ the future air-tight container. 
These glass plates should just touch cadi other laterally. without 
overlapping, nor with appreciable gups between (hum. 1 lie plaster 
rilah and die corners formed by the glass walls, are all heavily 
coated several time:', with a 5 per cent solution of poly-vinyl acetate 
in a mixture of equal parts of toluene and acetone. The mineral is 
placed on the central plat form, and is prevented from dipping nut 
by Ihe fence of small glass bits. Another glass plate is then 
placed on lop of ihe whole mount, so that its edges just rest on the 
glass walls of the container without projecting out nor leaving 
appreciable gap*. The cdge> art (lien ae-ih'i! with celluloid paste. 
After Ihe paste has dried, the plaster and sll the joints of the glass 
plates are heaviiv coated on ihe exterior with 5 per cent solution 
of poly vinyl aeftate The casing which is thus constructed is both 
air-tight and water-proof. 

It js recommended that pry rite and tiiarcasite (the two iron 
sulphide* which liecume disrupted in damp air into iron sulphate 
and sulphuric acid that may affect the neighbouring minerals 
too), should be washed first in ammonia and then in absolute 
(etbyli alcohol. They should bo dried at TOT and may afterwards 
lie given a coating of one or two thin layers of 5 per cent solution 
of poly-vinyl acetate. 

Some authors recommend wrapping minerals closely with 
cellophane paper. The writer is opposed not only to this mode of 
preservation, but also to coaling a specimen with chemicals. 
Either method will obliterate the lustre and texture of the mineral 
or sometimes even niter the colour, thus destroying the purpose of 
exhibition. 

,Y good plan will be to restrict these treatments to the duplicate 
iitiiK-riil- only, so that, if the specimen? on exhibition get affected 
by exposure to nil, the duplicate? may be stripped of their preser¬ 
vative coat and exhibited. The preservative treatments, however, 
liner to he given to very rare minerals which cannot he easily pro¬ 
cured, even if they lie under exhibition. 

As o rule, a minemlogica! crystal should not he broken nut of 
its rock : it should he exhibited as such. Powdery minerals, like 
m on a rite, sand, ate., may be exhibited in glass-topped boxes, the 
making of which his already Keen described at page 79- 

Not only the name and locality, blit also the chemical minpoai 
tion (when it if known ' should be stated on the labels of mineral,!. 
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Rooks.—When collecting rocks, thofi? of convenient size may 
he chosen. They should be neatly irimmed in the field itself by 
breaking out the projecting parts with a geologists hammer. This 
hammer is of hard steel that doe 14 not easily chip on the edges when 
it i* lined for breaking rocks. It ims a rectangular face with sharp 
edges at one eo A, and a chisel at right angles to the handle, at the 
other end. It may be japanned to prevent rusting, and fastened to 
the handle by a screw-wedge. The actual process of trimming, how¬ 
ever, requires practice. While trimming, a portion of the outer 
weathered surface should he retained intact. 

Books, in general, need no other special care than adequate 
protection from dust and abrasion* Samples of nils may be 
exhibited jn glass-topped boxes* How to make such boxes has 
a heady been described on page 79 , 

It is desirable that the label mentions also the constituent 
minerals, in addition to the name and locality of the specimen. In 
the case of soils, l he label thou Id include, if possible, aka the 
results of their physical analysis.. * 

Fossils.—Fossils may he looked for on weathered surfaces of 
compact limestones, abandoned quarries, exposed sections of earth, 
nodules,, concretions and ploughed fields. Even apparently unf os- 
si] if erous limestones and clays may also be microscopically examin¬ 
ed, for the remains of microorganisms, When collecting fossils* 
those from one stratum of earth should not get muted up with 
others from another stratum. They should be packed separately, 
then and there, at the time of collection* 

Fossils fehould be collected with the matrix intact. In general 
Lhey do not require any treatment in the field. Fossil leaves in 
particular, should not be given any protective coating since it 
damages them. Small friable fossils, however* may be streng¬ 
thened with a thin coating of gum arable. Fossil impressions on 
wet clay, shale, etc,* should be dried only slowly as, otherwise, the 
material will crack- The dried material may be cleaned with 
a soft brush and hardened tberefater, with a solution of shellac in 
methylated spirit. Specimens of fossil wood may be hardened with 
r coating of paraffin wax. 

Large Friable fossils crumbk- to pieces on drying* and should 
therefore be carefully bandied. They should he first wrapped in 
paper, and then covered up with a moderately thick layer of 
plaster of Paris, If they are not hard enough* they tnay, before 
wrapping in paper, be given a costing of glue, or a thin solution 
of gelatine in warm water, or a thin solution of shellac in methy¬ 
lated spirit. The paper serves only to prevent the plaster from 
adhering to the specimen. Wooden splinters or thin iron rods, if 
tied to the plaster, would serve as additional support in transit, 
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Moderately delicate bone fotsdlfi may be wrapped in linen or 
c&lieo. and covered up with a thick layer of corn-flour paste, or 
paraffin was. When a fossil skeleton has to be taken out in pieces 
from the site, a rough sketch of the same m situ has to be drawn. 
Each piece that is taken otil should be marked with a number 
which should correspond with those on the adjoining piece and on 
the rough sketch. 

Small fossils, embedded in a loose matrix of earth, can be 
easily cleaned by breaking up and washing it inside a beaker 
of water. The fossils that separate and float at the top can then 
be easily collected. If however, their matrix ia hard, they are 
soaked for a dtvv in i solution of Potassium hydroxide, before 
washing in a beaker of water, Dirty and coloured corals may be 
washed with soap and water. 

Large fossils, embedded m a kwflfl matrix, may be washed 
with water which should afterwards be filtered through u series of 
sieves of diminishing mesh, =50 that no microscopic fossil cun 
he bat. If, however, their matrix is hard, it should be chipped off 
lining onlv a gehtlf force and keeping the material on sand. 

Fossils, after cleaning, should he kept dry. A solution of 
Canada balsam in Xylol server as a useful varnish for any fossil. 
When a coating of any preservative is applied, the matrix (if it is 
not removed from the specimen. should also be treated with it. 
Fossils with tract 1 ’ of mar r a site and pynte should be dehydrated 
thoroughly by washing in absolute (ethyl) alcohol, and drying at 
7f}’C. They arc then given a coating of a thin solution of Canada 
balsam in Xylol or of Cellulose acetate in acetone. In their stead 
molten paraffin was may also be applied in thin layers, but it will 
\e a poor substitute The-e fossils, though treated with preserva- 
ives, should lx- kepi in air-tight containers. An account of such 
Jnutuiners has 11 !ready heeti given at pages 100—101, 

Large broken pieces of a fossil can he stuck to each other with 
plaster of Paris. Smaller ones would require a paste of celluloid 
n acetone for cementing. Small fossils, when intended for exhi¬ 
bition, may be mounted on plaster pedestals. For this, the lowest 
part of the specimen is slightly inserted into the plaster before the 
latter begin* to set. 

The label should can tain the family name, the name of the 
specimen, its geological age and its locality. 

Geological Models.—Because of their ability to present subjects 
in terms of three dimensions, models should take the place of charts, 
wherever possible. 

Relief models arc expensive and generally not accurate. Simple 
models of geological features, such as faults, folds, etc., can how¬ 
ever he made of wood, or plaster of Paris, nr even cardboard. Thev 
will generally be in the form of six-sided blocks with the aides 
and tV top painted over in the required manner. 
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The relief model of a given are*, if it is a simple one, can be 
prewired with tolerable accuracy by the method described below : 

Two copies of the contour map of the given locality (Figure 75) 
are traced on a sheet of good plywood of the same dimensions as 
the map, with the help of carbon paper. As it is desirable to 
have the vertical scale slightly increased (lest the elevations should 
escape recognition in the model) and as the vertical scale is propor¬ 
tionate » the thickness of the plywood, plywood of i inch thick¬ 
ness would go well with a Hist-inch map. The odd contours of one 
sheet the even contours of the other are sawn ont with a fret¬ 
saw i Figures 76 and 77). Each resulting strip will have three 
contours on it, two of which will be represented by the two edges, 
and the third by the nnsawn carbon line The strips are then built 
up on a Sat base, by glueing or nailing them firmly down one over 
the other in such a way that the outer edge of each over-lying strip 
lies just over the corresponding central (carbon line} contour of the 
underlying strip (Figure 78). The result will be what may be called 
n contour model, with the contours running in the form of step*> 
(Figure 79). 

The steps are then smonthened out by filling in with any 
modelling material such os clay or plasticine, without deeply bury¬ 
ing any of the edges (Figure 80). When smootbenwg out the steps. 
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flue caw should also be exercised upon the interpretation of the 
slopes, as concave fwhen coo tours have larger intervale henveen 
them) or Qs convex (when they run very close). The contour model 
is thus converted into a relief model (Figure 81) of which a cast may 
bo taken in plflHter of Paris and painted in oil colours. It i* need¬ 
less to add that these models will remain incomplete, unless their 
horizontal and vertical wales are distinctly stated. 
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SECTION IV. 


On Coinage and Preservation of Coins. 

By P. N. MOHAN DAS, si.*. 

(Formerly Curator, Numismatics Section, Government Museum, 

Madras.) 

Introduction. — Niimisiuuiirs i.-. tin study of coins, Its import¬ 
ance to the study of history is great. Nun us unities is an important 
source of ancient history. It confirms, modifies and even amplifies 
history. To a great extent the political and economic history ot 
a country is constructed by Numismatics and historical facte are 
very often corroborated or rejected by numismatic Imdingis. 

Numismatics ip an import ant source of the political history' of 
ancient India. Our knowledge o'l the ludo-Hud ruin ttredoi, the 
Itido-Scythians. the Iudo-Parthians and the Kushan kings is 
based on their coins. Many facts connected with administration, 
historical geography and religious history of ancient Lidia are 
revealed to us by Numismatics. 

The evolution or coinage. —The simplest way in which goods 
ehunger! hand* -i by barter and at that stag'' of economic develop¬ 
ment there was no need for a medium or exchange. But as econo¬ 
mic conditions became more and mote complex, people began to 
fed the necessity for a common medium of exchange. 

The first stage was marked by the use of ^ome article of 
common use, such as shells which were used as medium of exchange 
in China, India and Africa. Sometimes this wag an object which 
was most commonly and indispensably naed in every household; 
for example, com. cattle, furs, hides, salt, rice, opium-pills, tea, 
spades and knives. When these were adopted n* a measure of 
value they became money. 

Gradually much inconvenience was Teh in using these articles, 
They were not durable nor portable, nor divisible. As the boun¬ 
daries of commerce came to be extended, there arose the demand 
for a cumumr standard—a standard that would satisfy all sorts nf 
persons, This led to the use of metals for coinage Metals were 
found to have many advantages. They arc durable, portable, 
homogenous and easily divisible. They are also resistant to 
destruction and valued as ornaments. 

At first metals were used as such, as currency. A given weight 
of a particular metal was used as the common medium of exchange. 
This was found to have many disadvantages because it necessitated 
the constant use of weighing balances. The method of striking 
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eduti was adopted to yveivume tin* disadvantage, It iini?f. however 
be noted that it tools many years before the method of coinage * as 
invented and finally adopted. 

The material used for coinage. —Almost all metals have at wma 
time or other been used as material lor coinage- .ion was need 
in the Peloponnesus in the fifth century B.C, and again m J»pa« 
even to a recent time. Lead weth u^d in Roman E-g>PL nm hi 
R oman Gan) and !>v the AndJira Satavabanas in ancient India and 
in Denmark as late as the 17th century. Tin was used in Home. 
Tin half-pennies und farthing-, were current corns in England up 
to lfifl' Brass was used hv the earlv Roman Emperors and nickel 
by the Kings of Bactria after ‘200 B.C. The other metals used are 
electnim, ptrtiti and billon- But the most commonly used metals 
have been gold, silver, copper and bronze. 

The technique of coinage. —In the beginning tie metals were 
kept in their natural state. Later on they were kepi m lumps. 
In India coinage seems to have begun with the punch-marked 
coins. 

The word " punch-marked " has been used in contra-distinct ion 
to “ die-stmek ", A die covers the whole or very nearly the 
whole of the face of a coin; hm a punch covers ouly u small portion 
of its surface eo that the blank of a coin is impressed not by one 
but bv many separate punches. The face of the coin thus consists 
of a regular net-work of punches often overlapping. 

In the West, in Asia-Mi nor and Greece, the earliest coins were 
small ingots of metal with a punch. The earliest coinage of China 
consists of three kinds, spade money, knife money and ring money. 
The first two are peculiar as they provide examples of coins 
made in the likeness of the primitive barter units which they 
resemble. They succeeded a currency of real spades and real 
knives. The earliest method of producing these coins was to run 
the molten metal into moulds, the moulds being of bronze, stone, 
earthen-ware, beaten-clay or iron. 

The development of the technique of coinage was marked by 
many stages. The latest development whs to strike them from 
dies Biit before it was finally adopted various intermediate 
experiments had to be gone through and the double die-struck 
com was finally adopted. 

Terms used In the description ot coins.— The following terms 
are commonly used in describing coins: —- 

1. Flan .—The metal disc or body which receives the impress 
of the die. 

2. Qb&erst und reverse —The face at d bath of a coin.—As 
regards the earliest coins, the obverse is the aide which received its 
impression from the lower aide, the die being supported by the 
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anvil, the reverse is the aids which received ita impression from 
tie upper die. But in regards later and modern cornu, the ride 
bearing ilie head of Lina principal device i& commonly described is 
the obverse and the aide showing the device of secondary importance 
as the reverse. 

3. Field.— The area or surface of a coin on which the type, 
legend, etc., arc aliown, *uuiet«B« enclosed hy a rim, 

i. Type .—The most salient feature or characteristic uf the 
design, 

5. Symbol.—Ou ancient coins, a small accessory devico, 
unconnected with the type and having an importance of its own; 
for example, the mark or signet of an issuing authority or mint 
officer. 

Ih Legend.—The inscription tturrou tiding nr accompanying 
the type* 

7- Aunrni.—Gold. 

8. Argentum. —Silver. 

9* Acs,—Bronze, copper or brass. 

10. Elerfnirrt,—A natural mixture of gold and silver. 

11. Potin. —An allay of copper, zinc, lend and silver. 

12. Billon.—A mixture of silver and copper. 

The weight system in ancient India .—In Northern India the 
base of the metric system was the ** Rati “ seed (A bra* preefl- 
tfirius) which was approximately equivalent to 175 grams troy. 

The table of weights used in Northern India as ie shown in the 
works of Mann and Yajn&valkya is as follows :— 

Bn** MM, 

3-S « 2 R»*j — 1 M—hwInw 

. 33 p , = Iff iB - I Dhaniliii of PurttOA. 

fiU0'0=32ft.. -=i» - -» 1 *■**■«. 

Cold. 

S'TB ■* a Rati =* 1 aiitaho. 

HO-0 = BO - Ifl h - 1 8uv»mu. 

SflO'Q - 320 .. = St .. = 4 » “ 1 «f Sjdhta, 

oSOO 'i = „ — 8 W — 40 r. to „ 

Copra* 

140<ll Rati = 1 Eiohi P«iu = 1 Dtuutiul, 

Id Southern India, the monetary system mas based aj*m the 
weights of two kinds of seeds of indigenous origin, namely, tlic 
Mmi/odi (Adaiiuittkera ■pavonina) weighing about 5 grains nf troy, 
and the K&hnju or Molucca bean (CdtraTpcius bondue weighing 
10 manjadis or 50 grains. 
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The punch-marked t?r coin^ of Lhe South are equivalent to 
ike Kalanju in weight and the gold fanam of Southern India to 
the mmijadi seed* The gold vara ha or pagoda is the cquirakni 

ol tlie Kalanju seed. 

The punch-marked coins or puranas. T he punch-marked coin s 
mre the earliest Indian coinage. They ore so called because Hie 
devices on the earns are Impressed, not by means of a die covering 
the face of the coins, but by separate punches applied irregularly 
at various points on the surface. Usually the obverse shows larger 
number of aym&olfl and the reverse none ut at the most one or 
two symbols or marks. In Hindu and Buddhist literature these 
coins are referred to a* Pur anas r The Satamam coin which 
Panin i refem to in Ms work is a particular variety of the Puiam, 
The Satanmrni is the heavy bent liar of silver with devices stamped 
out with n punch on one side. The Parana usually weighs s>6 
grains p while the weight of the Batamana is 5G0 grninr. ten times 
that of the Pur ana. The symbols on the punch-marked com* have 
been classified tynder aix groups— 'U human figure-?. *2“ Iiniik- 
ments v antis and works of man, for example, stupa ur chaitya,. 
bow, arrow, etc,, (31 animals, (4) trees, branches K fruit, (S) symWs 
connected with Solar, Planetary ur Saivitc worship and (6J other 
unknown symbols. 

The punch-marked coins were m use in NurLhern India from 
the earliest time to the beginning of the Christian era at least. 
The silver Earshapana of 50 grains was the .standard coin of the 
Mauryan Empire. In Southern India the cumulation of punch- 
marked coins was perhaps continued for 300 years more. 

Coins Qt Southern India How to Identify them*— Coin ^ are 
usually identified by studying the Figures, the emblem, the legend 
and the date on them. 

Various forma of letters have been prevailing in the history 
of Southern India* Taking the lettering of the earliest Asokun rock 
inscriptions as a basis, wc have in order of time* (1) the cave 
characters, f‘2) the Chera, Chalukja and Vengi, (3) the old 
Gnantha, Purva-hala-Kannada, Vattclufhu, West Chalukyau. Past 
Ckalukvuti and Nagari, M> old Tulu, middle Grant hi, Hak-Kan- 
nailm old Telugu and Pevanagari. (5) Modern Tula, Malay a! am „ 
Grumhri, TiimiU Kanarwe, Telugu and Nandt-Nugari characters 

The eras most commonly used arc the Kahyuga, the Saks or 
Salivihunu era r the Kollam era and the Briha&pati era of the Jains# 
Numerals are expressed by words and by letters. 

The emblems of the important South Indian dynasties. -{1} 
The Andhra Satavahanas. The elephant is the most common 
emblem, The horse and the lion are also shown. On the reverse 
i* commonly found the Djjaiu symbol* culled from the old 
A&okan letters bearing that uamt. (2) The Pollam&—the seals 
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qu the Pallas a copper charters have the figure ui a boil ranmibetlt 
or standing. Bui it may be noted that no com bearing tins emblem 
has been discovered yet.’ (3) The Kadambas, who are said to have 
ruled over the Malnad or “West Mysore had the figure uf a lion 
looking backwards as their emblem- The monkey-god lljniitiiiii 
is also found- (4) The Clmlnkyss—the insignia of the Uialnkyas 
conButed of the boar, the peacock fan, the ankusa (elephant goad) , 
the golden sceptre, the binner of the sharp sword, ;i drum, the 
nimlmana. £6) The RasUtrakntas—the Boshtrakuta coins show 
(fit- head of the king on the obverse and a bull connhant on the 
reverts®, (6j The tulschuris who ruled Northern Mysore had the 
golden hull and the Gsrtida on their coins, (7) The YAdaVS* uf 
Devagiri bad the golden Gnrudu as their cm Idem, £8) The Hoy^dv 
BulltilaS who ruled over Mysore bad the figure of a tiger on their 
wms. £01 The Chora, Kongu and Gojapati dynasties. The cogm- 
stante o£ the tlhertt van a bow. The Kongu* adopted the figure of 
an L-lephant in addition to the Chera bow. The Gajapatia bad 
the elephant as their emblem, lUJ) The Gangps hml the hull as 
their crest. (11) The distinctive device of the Coghin and Truvaii- 
core dvnasties was the eankba or the conch shell. (IS) The Pandyas 
—The special emblem nf the Dandyu* was the figure of a fish in 
various combinations. (13) The Lhola coin- bear the ( 1m .1 
emblem, the tiger in the centre, with the Paudvan and Chera 
emblem? (fish and bow) on either side of it. (U) The Vi jayanagar 
dv nasty—The ‘varaha" or the boar with a -word was tlir chief 
emblem of the coins of this dynasty. Bui the bull, the Garnda. 
and the elephant also appear otl their coins at various tunes, (to) 
Mvsore—The Mysore coins have the emblem of the figure at :lic 
elephant and the figures of Siva and Parvati. 

Coins Issued by foreign settlements in Southern India. -The 
Portugese, Dutch, Danish, French and the English were the 
European powers that issued coins for use m their settlements m 
Southern India. 


Pcrrtufjurxt coins .—The Portuguese coins do not bear any 
inscription or word in a native language. A very large number of 
the* R coins bear initial leitere or abbreviations which stand for the 
name of the sovereign or the denomination of the com. 


Donwii coin*—Danish coins consist mostly of four rash 
nieces in copper and ven rarely nf the cash in silver ami copper. 
All of them bear on one side the monogram of the reigning ronn- 
Firvb On the other side of the earlier issue is found the monogram 
of the Company and in Inter issues “X" or T\ KA8" us Use case 
ini^it be with the date below'. The coins most commonly found 
are"those'of Chritian VI. Christian Vn, and Frederick VT. 


French roiwe.—The French have issued silver mid copfjer 
cnins These coins bear on the diverse either the cock or ficu detiF. 
On the re\i?rf*e is found either the date or the word Fondle hem* 

in T*miL 
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Dutch coins.— The early Dutch coins consist of 2, 1, f, 1, 
and i silver pieces. They were stamped with tlwa value of tb» 
coins. The later ones bear the monogram of tba Company formed 
by the three letters V.O.G, (Verainigte Os tindiche Compagme). 

English coiM —The English East India Company minted 
coins for the uae of their settlements from the beginning of their 
existence. The Madras mint was in existence from about 1M1. 
From this mint were issued the Pagodas—the 8mfiSo_g>yami_p.?gtid| t 
the old star pagoda, th e three ewaini_ pagoda and tha mohg m 
gold and the star pag oda in ailve r. 

The pnj mAt nr the Taraha bears the figure of Vislrna singly, 
or together with his two consorts. The Mohur has on w* «J« 
the mas of the Company and the inscriptions in English, 
•‘English East India Company’*. On the other aide ia fouu 1 
Persian inscription, which translated mto English reads, Aebnfi 
of the Honourable English Company ", 

The silver star pagoda has the temple gopuratn on one side 
and the other %ide bus the figure of Vishnu. 

The English Company also Msaed cash and pie corns in 

copper, .x"' 

In 1816 the rupee became the standard coin of the English 
in Southern India, 

Preparation of models °f coins -It may not bepoasible to erhh 
bit th, coins in original to the public on grounds of safety. JD™* 
fere plaster cast_impressions of the coma are prepared and exhibited 

m public 



-ilVimpcosiiM, of the coin to lint Udceoonsealmg ™ aed 

m thie ihipresaion to rooted U*« Pl«“ r ° IPim 
planter oaet impteeoon to then filed, cot to Sloe Mid P“>oted the 
as of the acetal of the coin. This a the ehca[«»t »od eaueto 
method of preparing models of corns. 


APPENDIX I. 

MATERIALS USED FOB PREPARING MODELS. 

L Tbiak 

"2, Be&Liflig ***' 

^ Fmfla. 

A, Qofci-dfTitt* f^t-Oeld, «d~r and » P p*r. 
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APPENDIX IL 

SOME ADDRESSES OF COIN DEALERS. 

1. Gh^shal & Co,„ S&p Tiintipnrfii ]am\ Ssnt.ragacha, HowrikK Calcutta. 
V. ChrakalingaMudaliyar,, Retirtd Superintendent, Pnblfti Work* 
Department, 7/1, Dr. Mancm Road, KorDinbitkkiiii, Madras. 

M. Sit a ram, £452, A>yankadaj Stmt, Tjuijm* 

4. J. K, Agarwal, MJ*. Krishna A Co. p Cbowli, Lnchnnw. 

5. Cbmlihani Krishna Rao a Landlord, Gr^i Poet r'm PltbLipuccira. 
East Godavari district- 

i, N. L. Fh™ r P.B, No. 6O07 P Bombay 43. 

T. S. T. Sre€ni¥ji5mgiqpalacbiri i * 4 S&mtiaiida Vilas " r fin fa Aima- 
2 na!mi Chettiar Road, Pur urn. walking Madru-7, 

9* Hang, M- F. Schulm-an, 545, Fifth Avenue, Sw York, 17, N-Y. 

9. Stick*!, 12. W. 46th Street, New York, 1% N Y. 
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SECTION V. 


Materials for History 

By P. K. BBINIVASAH, 

(Curator, Archaeological Section, Government Museum, Madras.} 

introduction.—The science of Archaeology has two distinct 
parts* one dealing with the study of prehistoric antiquities and the 
other with the study of materials relating to the historical tunes. 
The latter group of antiquities is the theme ol this section- They 
fall into various groups such as inscriptions, examples of archie 
lecture, sculptures* paintings and terra-cottas. A careful analysis 
of the various details of items of each one of these groups is essential 
for a proper understanding of the growth and development of 
Indian culture, in the ultimate analysis+ it will be found thafc 
Indian culture is a composite one where influences from vaxiom 
quarters and tfnits of several cultures have become naturalised 
and assimilated with the result that though it is not absolutely 
Indian in character, yet its roots and bases are the creations of Indian 
genius Bel ore iaunchisig upon a detailed study of the various 
aspects of Indian culture and history, it is necessary to know about 
their fundumentils* and they are briefly dealt with in the fallowing 
paragraphs. 

Outline o! Indian History—North India (Early dynasties}-—The' 

history of Indian culture commences from the Srd millennium 
B.G. when the Harappa culture flourished, which is represented by 
the large number of antiquities found at Mohonjo-lJaro and 
Harappa (both the places now in ^akigtm}7 A~shi3y of these 
remains has enabled u* tu know that the people of the Indus valley 
had a highly refined urban civilisation. As the writings on the 
seal*, examples of which huve come down in large nuns berg, have 
not yet been deciphered> it is not possible to know more ddimtely 
and in greater detail the real character of the culture. 

This culture is said to have been superseded about 1500 B.G- by 
the culture represented by the Vedic literature, A study of Yedic 
liters Lure gives a glorious picture of the life of the Indians up to 
about, SOO B.G. Unfortunately, except examples of pottery this 
period is not represented by any other significant groups of anti¬ 
quities or monuments. Nor ia the history* pieced together from 
the historical references contained m Vedic literature, free from 
ambiguity and doubt. But one thing becomes clear that during the 
kill phase of this period, the Indians developed their mental faculties 
to unprecedented heights. 

From about the 6th century B.C,, the history of India become! 
clearer. At the commencement of this period, the Baieunagi^ and 
the Nan das were ruling in Magadha, The rule of the latter dynasty 
8a 
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L«t*d till about the 4th century B.C. Tin. period Jitnjarf*0 
Lomtiu into feeing Of the twogreal religion*. nuna*. ,= 

Mm. As & conaequen.ee, a vast literature baaing on the* rah- 
(TiouB as well as on Vedic religion was produced during this period. 

Tee actual <**» ^ “SSTfitJ ES 

many, we have to rely on this religious htnhn •bronr know 
edge about the development of the cu.Uue of this P'- r 

jf fie Moitiuw.—The rale of the Narnia* ended in the 4th centuty 
B.C. Then a powerful dynasty headed by Uhandragupta 
began to rule from about 320 B.C. With the abk a* sis tone e at bis 
famous minister €hanaky a rCliandragupto extended hji arngw °J® 
the whole uf North India, He h said to have met Alexander, the 
ureat Greek adventurer. The grandson of Ch&ndragupta, the wor ._ 
SlStX « abl., by peacitul meB .s. to ««4J- -£ 
even beyond the borders of India into Central Asm. 1 he 
most part df India remained outside Asoka s empire and a , 
by the*three ancient royal dynasties, namely, the there*, t»mCW 
Id the Pirndyas. After his conversion to Buddl ^f; 
hard to propagate Buddhism by vsrtmia means. Ote of them«>£ 
h 0 employed w.s drool mg and excavating monument a in >tn 
as Blupo*; monumental pilfers and rock-cut oaves. Thus Buddbi^a 
tegon to attract a fergjer Mowing, mid due to the royal patra B* 
extended to its followers, Buddhism held a pre-eminent 
India for nearly six cetiLurieu. So, monuments ot Buddhism 
period have cotne down to this day in large numbers, and they are 
scattered all over India, Asoka was also responsible for the intro- 
duct ion of Buddhism in Ceylon, where Buddhist monuments during 
from toe 3rd ccnt.irv B.C. are still to be seen. Aaoka soemito have 
JSwrtTttSE Of artists and arc In tecta of toe Per,, an empire 
msSie^ the best results in the works of art and architecture which 

he caused to be created, - 

The Suntim -Tb* great creative Mmryan I^riod wne o™r h> 

, . *-,1 i) p i Ucn the empire diaintegnUed Ettid its various 

ZXSnn. ™Mol« b/ -T5 

Spiral reuion was taken possession of by the Sirngas, a Brabmimcol 
dyoastv who by performing Vedic sacrifice* declared their policy 
of reviving Brabmimsm. The famous king^ of too dynasty' were 
Poshvamitra and Agnimittn who u said to havei been the hem of 
Kalidasa's Malavikagnimitram. tven (hough they were avowed 
followers of Tadic religion during their rule there wag no persecution 
of other religions. On the contrary. their tolerance is proved beyond 
doubt bv the icupae of Bharhut and Sanchi belougmg o *-l 
wriod. The Bungas were followed about the beginning °f the 1st 
century B.C. bv the Karrres who ruled till alwrat the end of the 

Irt century B.C. , * , *».- 

Tkt Kuahanas .—The north-western part of India was, from t 
time of Alexander's visit, changing hands and it was ruled over 
wmetime* bv Scythians and sometimes by the Parthmna ahou- ^- 
ist centuries B C- The Kusbanas, an Indo-Scythiflu dynasty, canto 
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to power in thia urea about the 1st century A.D, and Koni&hka, 
the most colourful member of this dynasty, who ruled from rcshawas. 
at the beginning of the 2nd century A.D., extended lus domam 
into Central and Eastern India also. KaUisEEa was a Buddhist and 
like Asoka, he was also interested in propagating^ uddhism. One 
Of the ways he a dh^M fo rTHtg^wi? ina erection of monuments. 
The Rushan period witnessed the growth of two schools of archi¬ 
tecture and art, the one in the north-west region called GaujUMra 
and the other at Mathura. IV two styles were disimct far as 
the technique is concerned but the subject they treated was l ltd- 
tlhist legends and stories. The Gandharan art was influenced hy 
Lhe art traditions of Greece and Rome in their decadent form, 
whereas the Mathura works were in the purely indigenous way 
The Gandharan art traditions, however, disappeared about the 5th 
century A.D. without leaving behind any marked traces m the art 
traditions of the subsequent period. 

The Deccan and Southern 'mUa — Tht A»dhrpsanit \\h> Kshatrapas. 
—The Andhra dynasty came to power about 200 BC. inthe region 
now represents by the modern Bombay Province. They were 
at logger heads with the Ksbatrup* kings who held sway over the 
Gujarat and Kathiawar regions- The Andhms slowly extended 
their wav over the entire Deer an and reached the east coast also, 
where they were supreme in the Erishna-Godavan region till shout 
230 A D During the period of these kings a number of rock-cut 
eaves were excavated in the Western Ghats and stupas were erected, 
the Sandal and Amaravati stnjmp bciog the mewl important of them. 

The JfalitijpM.—’The south-eastern part was secured by the 
Kaiiimas and thev ruled here from about 200 B,€- for two or threa 
centuries Kfaamvela, the Jain king was the most distinguished 
member of this family and it was during Tus penod the famous 
.Tama caves in the two hill ranges of Orissa, namely, Khandagin and 


Udayagiri, were excavated. 

From a long time before Asoka the southern-most part of India 
was ruled over by the three famous royal dynasties, namely, the 
Chems, the CboV and the Pandyas. In the Asokan edicts they 
are mentioned as good neighbours which obviously means that 
\soka maintained friendly relationship with these powers. They 
continued to rule over this region for a long time after Asolm, some¬ 
times suffering temporary oblivion but soon emerging with 
redoubled vigour. Although there is a great deal of traditional and 
literary evidence regarding theso dynasties no antiquities of 
undoubted date have been discovered about them. But there is nu 
doubt that there was brisk literary activity during this period as 
testified to bv the famous works in ancient Tamil such as the 
Tolkappiyam, a treatise on grammar, the Tirukknral, s treatise on 
morahtv and ethics, the Tamil anthologies, and the epic-tike works, 
the Si’apoadikaram and Marnmekalai. A number of Remap gold 
coins of the first three centuries A.D. as well as a few inscriptions 
of uncertain date are the only archaeological data available for the 
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history of the material culture of the early Tamil kingdoms. 
Recently some antiquities dating definitely from the let century 
A.D. have been brought to light at Axxkamedn near Pondicherry. 
Other evidences of material cult lire of this part of India, especially 
architectural works r are available only from 600 A-JD. 

Mig ration of Indian culture.— It was during this early period 
that there was a migration of Indiana from North India to countries 
in the South East Asia such as Cambodia. In do-Chin a 1 etc. In 
those places have been discovered evidences of Indian culture 
dating from the lst^2nd centuries A.D. 

The Quptte .—Alter the Eusbanae, the central part of North 
India waa ruled by the Guptas, of whom Gamudjfigupta and Chan¬ 
dra Gupta II, VikTamadltya, were famous. During their time the 
Gupta empire covered almost the entire northern Indian and a 
portion of south-eastern India and the Deccan. No other dynuaty 
since the Maury as possessed such a large dominion as the Guptas. 
Their rule commenced about 320 A.D. and lasted till about 600 
A.D, 

The Fokfflfnkoff,—Contemporary with the Guptls and in fact 
connected with them by marriage were the Yakafakas of the southern 
Viodhya Pradesh. They also ruled from the 1th centra? 4.D. 
till the 7th century A.D. 

The Kadamhas* —In the western part of India the Kadambas 
were ruling till about the 6th century A.D, when they had to yield 
to the Chahikyaa of BadamL 

The Gannas of Kulinga were contemporary with the Guptas and 
they were ruling here for a long time. 

South India —Early dynasties,— 1 The Ikshyahns were in posses¬ 
sion of the Krishna valley in the 3rd century A D. when the Andhra 
power waned. They were succeeded by Lise Sabi nkaya nag und the 
Vkbnukundins who ruled tilt about the beginning of the 7th century 

A.D. 

The Early Pdfo pjwT hey are mentioned in the Prakrit grants 
and were ruling over the region called TondaimandaJarn from the 
close of the Andhra period till about the 6th century A.D. Their 
capital was Kanchipuram. From the end of the 0th ecntnry A.D* 
the well known line of thePallavas headed by Simhavishnu began to 
rule and it lotted till the 3th century A.D. As has already been 
said, there is evidence to prove the existence of the rule of the 
three ancient dynasties of Mugs in this part during this period 
also, 

North India—Later Dynasties.— Th.- period from 300 to SOD 
A,D. is represented by a vast number of architectural monuments. 
In North India the Guptas started building Hindu temple 5 of a 
simple variety and erected pillar? of victory including the famous 
iron pillar of MHwimlL In the Deccan the Yakatakas, the 
KsifliiTnhaa and the Chalukya* continued the practice oF excavatfrjg 
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rock-cut caves devoted to all the three religion, namely p Brahroi- 
niriiB* Buddhism and Jainism, In the east of India also a few 
Buddhist and Hindu antiquities, though not examples of 
architecture have been discovered representing the period, 

t rom about the (5th century A.D. North India was ruled over 
by a^ number of dynasties. In the seventh century the Yurdhanas 
of Kannuj were ruling over the entire North India. Harsh* 
Yardbana was famous amongst them. The eastern fart rf North 
India was ruled by the later Guptas and the G&mks' Then from 
the eighth century the False came to power here and their reign 
lasted till about 1100 A.D, After the Yardhanss a number of 
Rajput dynasties began to rale in the western part of North India. 

The Deccan and South India—Later Dynasties. —This region 
was m the possession of three important dynasties from about the 
7tb century 'A.D. The Cknltibysa of Radami ruled till about 
the middle of the f?th century. They were succeeded by the 
Rnshtra loiter whose rale ended in the 10th centniy A T>< Then (he 
later Chalukyas^of Kalysn began to rule. Contemporary with these 
later Chalukyas were the Kalacbnm, the Bolankis and the Yadovas* 
Finally these dynasties were all overthrown by the Muslim invaders 
about the 13th century A.D. Bui in Mysore the Hoy&alas were 
powerful from the 11th century A.D. to the 14th century A.D 

In the south-eastern part of India, the Eastern Chslukyas of 
Yeugi were ruling fnr nearly m% centuries from alxiut C20 A.D, 
Afterwards this kingdom wrr annexed to the Chola empire. In the 
southern part of India the Palinvas were powerful from 600 A.D. 
to B50 A.D. Then the Chola dynasty asserted its independence and 
was master of the whole of South India by about the beginning of 
the 11th century A.D. Their rule continued fill the end of 13th 
century A,D. Contemporary with them were rhe Handy as who 
suffered defeat sometimes and were back in power at other times. 
But about the en<Tof the 13th century A.D. P they re-asserted them¬ 
selves in South India and their rale lasted for about s century and 
a half thereafter. 

From about the I3fh century A.D. North India came to he 
dominated by the Muslim rulers belonging to the dynasties such as 
the Slave* the Khalji, the Suri, etc. In the 16th century A.D. the 
Mughal* came to power and their rale lasted for more than two 
centuries. Then the British usurped their power. During the 
Muslim rule there were s number of independent Rajput principali¬ 
ties in Rajasthan and the Himalayan regions who kept alive the 
ancient traditions of culture, art and architecture of Bharat, 

In the Deccan p there were a number of Muslim kmdgdoma till 
about the 17th century A.D. But in the southern part of the 
Deccan there rose to power the famous Hindu empire called the 
Vijayanagar empire. It stood as a bulwark against the Muslim 
onslaught from about 1350 A.D. till 1600 A.D, The \ ijayanagar 
king* including the famous emperor Krishnadeva Raya slowly 
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extended their sway over the entire South India and Eon them 
Deccan, and they entrusted the administration of the a Liferent 
parte of their empire to their Viceroys called the Niyakaa. Ihe 
Nayakas of the Vijayanagar kings were ruling from T&tljore and 
Madurai. The JfsjakflS asserted their independence about the 
16th century A.D. when the power at the centre was at its lowest 
ebh. The rule of the Nayakaa over these tcrritoriea lasted newly 
a century. At Tanjore the Nayakaa were overthrown by the 
Mahrattaa. The subsequent history of the British period » common 
knowledga. 

Epigraphy—General* —Amongst source materials of ancient 
history of India inscriptions are important. The study relating to 
them is catted Epigraphy. Inscriptions are in diilerent scripts, the 
Study of which is called Palaeography. 

Materials employed for engraving writings were varied* slabs 
of atone nad sheets of metal being the commonest. Copper-plates 
and sheets of other metals such as gold, silver and bronze were 
used for the purpose. The famous Meharanli iron pillar with the 
inscription of King Vikramadityn is a unique exam^c in which the 
surface of an object mode of iron is used for carving inscriptions on. 

' The technique of inscribing on the various materials, in olden times, 
was simple* The surfaces of the objects were well prepared and 
the writing was done first in ink or other erasable materials, prior 
to chiselling the letters* 

Scripts—Tn India, the earliest extant examples of writing are 
those found on the seals from Mohonjo-Daro _ and Harappa, the 
typical sites of the H&rappa culture which flourished between SkKX} 
and 20(10 B.G- The script of the seals is a variety of picture-writing 
(Pig, 10*) which* owing to lack of clues, has not yet been 
deciphered. 

The period from about 3000 B.C. to about the end of the 4th 
century B.C. is not represented by any inscribed antiquity. How¬ 
ever. the vuet body of Vedic, Buddhist and Jain literature attri¬ 
buted to this period suggests that the people should have known the 
lit of writing- This fact 1 b proved beyond doubt bv the famous 
Atoka's edicts. The forms of letters of the script employed here 
are highly developed and the alphabet is phonetic which h quite 
different from the pictographic or ideographic writing of Mohenjo* 
Date. 

Inscriptions in ever increasing numbers are met with in each 
of the historic periods after the 3rd century B.C. A great majority 
of them, however* are from Snath India. These inscription. 1 ) a-e in 
a variety of scripts and it is a fascinating stndy to trace the deve¬ 
lopment of a modern script stage by stage from rts origin to its final 
form. 

At the time of Atoka onlv rwo scripts were employed for writ¬ 
ing viz., JTJstiroslifi and BraJinit, (Fig. 821 the former cmfined to 
the Worth-'Wfwt Frontier Province of undivided India, and tlv 
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Utter found throughout the real of India. ffhiroBht disappeared 
totally from India about the 6th century A.D., “ without leaving 
any defendant Through the contacts established by Asofca, the 
earliest inscriptions of Ceylon are also in Brahmt. In the Madura. 
Ramanathapuram and Tirnndveli districts there are natural caverni 
in the rocks containing inscriptions, which are written in a slightly 
variant form (Fig S3) al Aaokau Brahmi. 


The Brahmi script wM in vogue throughout India tor a pretty 
long time lFigs, 84 and 85) till about the 4tb century A D But it 
was slowly changing as time went ou and about the end Of tna Ath 
century A.D., it began to assume definite local forms in die diflerent 
regions- The derivative Brabmi that came to be used for writing 
in North India since the time of the Guptas was called the Kagan 
(Tig, gg). After a long period it underwent changes in the various 
regions of North India, finally to assume the forms of the scripts 
such a* the Bengali, tbe Sarada. the Gujarati and the Neoalt. nf 
modem times. The Nagari script of the Gupta times was also rhe 
one used for writing in the Kalinga (modern Orient conntrv for 
a long time. In the Deccan the earliest derivative of Brahmi 
Fin. 07) was Old KanWese. This wiis= in vogue for a few «nt™ 
and later on it developed into the modern Fanarees. In the Andhra 
countrv a variety of Old Kwiarese script (Fig, 88i was found em- 
ploved in inscriptions dating between the 7th and 9th cent tines 
AD Afterwards the script assumed an indr pendent, form wtucli 
called the Telngu. In the country south of the Krishna four 
derivative scripts of the earlier Brahmi were employed m the 
in script ions. They are the Vattelnttu. (Fig, 8th the Gnintha 
(Fig. BOt.the Tamil (Fig. 91), and the Nagart (Fig. 92) Of 
these the ‘Vattelntto was universally employed for writing in the 
West Coast from about the Rth to about the l<Kh century A.D. The 
other three scripts were used by the people of the Pnllava and C hola. 
eountries. During the Vi Javan agar period inscriptions were written 
in all the scripts that are now in vogue in Sooth India including 
the Ntijpri which was then railed Natidinagiri fFig. 93). 


Language —The language of the Moltenjo-Dnro picture-writing 
Is not yet known. A great majority of inscriptions belonging to the 
period from Atokan to about the 4th century A.D. ire in Prakrit. 
Brit the language of inscriptions of each region is a dialect of Prakrit, 
The earliest Inscriptions of the Tamil country are. however, in 
Tamil. This early period is not, however, devoid of inscription? m 
Sanskrit bat examples are few and far between. At Nagari and 
Ghosandi in Udaipur State are inscriptions, dated to sbatit 150 B.C., 
which are in Bansknt, From about the third century A.P.. i nnskrit 
gindncllv rep!seed Prakrit in the inscriptions of the whole of India 
«eept the far South, because Sanskrit was used by kings and 
•fficiah for administrative purpopes. During the short transitional 
period a kind of mixed dialect w M employed. The passages of pare 
Sanskrit in«criptitm» ara aitbar entirely in pro#* or in vers# or in 
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prase end wee. From about the 6 th-Tth centuries A.D., especially 
in the Deccan and the Fast Coast T regional languages 5u.l1 aa 
Kttnarese and Telugu came to bo used. In the far Strath, the cave 
inscriptions and the graffiti found at Ankamedu near Pondicherry 
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during the excavation of 1945, dated to about the brst center A.D. 
Art - lit Tamil, while the early copper charters of tne 3rd-4 h cen¬ 
turies A.D. art ifl Prakrit. The copper charter* of about the 7th- 
8th centuries A.D. from places on the West Coast ore also mlBml. 
During the Fallava and eflrly Chotft periods both Sanskrit and Tamil 
were used. Similarly both Kanarese and Sanskrit were used m the 
Deccan wbSfc in the inscriptions of! the Andhradesa, Telugu and 
Sanskrit were used. But from about the 10th century A D., 
inscriptions wate entirety in the various local languages except or 
one or I wo verses in Sanskrit at the beginning and end m same 
. inFcri|it!onp, 

Contents._The inscripriotw are generally the records of achieve¬ 

ment^ of a kiiiii or of donations nr of disserts lions on morality and 
good conduct. From the inscriptions the use of a variety of eras 
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Audi m the Vikiuma, Suka, Gujjta p Kali, Gunga* etc., which were 
in vogue in different parts ol India at different timea me known, 
VantiUH astronomical details given in them are helpful in fixing the 
dates or many a royal dynasty. Karnes of kings, poets, sculptors, 
etc rJ who are otherwise unknown, are known from them. For 
example Aaoka is mentioned by name m hi& M&aki Gu^arra edicts; 
Pnfibymltn in an indoription from Ayodhya; and tlie Greek king 
Menander of the Milmdapanho fame is mentioned in an inscription 
from the North-West Frontier Froriiict? of Faki&ian, The existence 
of my ill dynasties such as the the Nalas* the Ikahvaku* 

and the SaknkayaiMB was established by their insoriptions die- 
coTered recently which incident!; proves beyond doubt the veracity 
of the Puranic statements about the dynasties 

In format ion about various saedfieea, educational instiLuiione, 
'Ucial practices, religions, festival^ administration* unknown places 
and a variety of other matters is available from’inscription&* be¬ 
side* swne of the in script ion a are written in beautiful language and 
are the only surviving examples of the literary skill nf their authors. 

Muslim inscriptions.— From about the 11th century A.D, a 
number of Mwtlm inscription are wet within India. They are 
engraved on mobiles, tombs, ^totse tablets, copper-plates and coins 

Scripts.—-The Muslim inscriptions are krittn in different scripts 
siicb m the Kufk. Nuskli, Bihar, Thulbtli, etc. They arc all 
extremely artistic in form and ingenious in device. Of these, the 
Xufic was reserved for inscribing passages, from religious works micIi 
as the Quran. The inscriptions on the tombs of Sultan titan 
(1331-32) and of Sultan Iltumish (1235) are in the Ivufic script. 
The Kufip is said to be the source of other scripts. But there „re 
inscriptions m the Naskh .script from about the 7th century A.D. 
Thp Xaskh script l* simple and it replaced the Kufie m the 13lh‘ 
century A.D, This script ha* a vane-tv of forms such as the JJotid 
and the simple. Tins difference in due to the skill of the calhgra- 
fihists. Befur. it came to India the Naskh reached perfection in 
Inin. The script called Xa-t aliq, a derivative of the Kas-kh in Iran, 
i ame to India in the Itith century A.D,. aud was .preferred by the 
Mughal emperors. From now the Naksh wa? reserved for writing 
religionF. passages alone. 

Languages.—The earliest extant Muslim inscriptions of India 
are in Arabic, the religious and literary language of the Muslim 
world. It was in vogue till the 13th century A.D. During this 
period a few inscriptions in Pew inn were also engraved tin name 
tombs. During the period of the Khalji, the Tughiuq. the Sayyid 
ond the Lodi dynasties, Persian was the language of inscriptions 
During the Mughal period due to Iranian influence there came into 
being Urdu, a hybrid of Persian and Indian langnages. Urdu then 
became the language of inscriptions, while Persian was confined to 
I iters n work- alone. 
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Contents —The Muslim inscriptions contribute much to ltl ® 

mSSL l *. uq d Lu. Ok- 

Some iufwtipUQtui contain pump* Ir ™ lh ® JSStiSTi S 
dissertation? on ethics white some perpetuate the traditions of the 

founder. 

Technique of Preparing Impressions of Inicriptlons '-I^icnp- 

tione are uwiully found on rock faces, eculptwee, y 1 P - ^ 

well us eapi«r-pliitefi and coin?, i or pm - . 

absolutely mental to take exact imprenaons dimrtly frnm_ the 
3L There are two methods of taking such impresam^- 
On,. S tl* two mrtbnds « Io. n inking ™P r f”'»” a '' M ^ r g 
tiuoi. round on noil., Mono tablet., «... end Molt 
impressions of portable inscriptions on metal sheet., etc. 

Material required for the work—For large inscriptions — 
m wsU. (it thick white paper. O- lamp-black or charcoal powder, 
fit gum Arabic, (o* day, <B> iteblier and (7) thick-haued brush. 

(Fig. V4. ) 
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a. H ; uuni o TBd-flMUD *»>•: D. nAmmtm. 

. sasftsr 

9a 










handbook op museum TUoSNiguK 


\dl 


. Inscriptions on stone.— Prows .4.-1. First clean the stone 
thoroughly by washing to rmvr all the dust and other extraneous 
,njm A* Hurface. No force should be used; nor should any 
attempt be made to lender a letter or sign clearer by eliisdW, etc. 
1 lie stone should not be inked or blackened because this injure* 
the and nirikcB it ban3 for use in future. 

2. Take a sheet o( thick paper, cut it to the suie of Lhe 
Ltisanped surface, ajat] Hoak it in water for a 


3. Wei the stone itself well with water before placing the 

ulieet of paper on jt, r s 

4. Then place the sheet of paper on the slow «a evenly us 
pcsaibie. It will wrick to the stone as it is wet. 

5. Take a thick-haired brush, or dahber and beat the paper 
smartly from the centre outwards so as to get rid of .ii] air bubbles 
ta» on beating until the paper inis taken the exact shape of the 
stone and followed every hollow, depression and inequality. It 
ntil crack and split m many places if the inscription is cut deeply 
or jhc inequalities of tlie surface are great, m which cose a second 
...d ,( UoCesBiry, a third sheet should I* laid wet over the first and 

Ini? lhp.itrog rt j peaii a d, 


li. Do not try to pull the paper off the stone immediately 
the beahng process is over. Wait till it is drv when it will 
nJ by itself, 


after 

I’om^ 


7. When the beating process ia over you will find that you 
have made a paper east or stereotype of the original stone. fhb 
will, when drv. be quite hard and capable of resist ting considerable 
pressure. * b 

6. Make n mixture of lampblack or charcoal powder, am, 
and water, smtiir i dabber with the mixture and apply the JnClci 
^■uly on the paper while it in still slightly damp, but not wet 

\ ^ SnfS 7 r '[J nrap ‘ hj acl f ^ should be moderate as too much 
of It will b ur the impressions, also if it is too thick it will tin the 
paper off the stone; and if the ink ie too thin it will spoil the im- 
passion; too great or uneven pressure of the dahber also has the 
, * n,p Then the raised park will thus come ont black and 

n>.mite details of the impression can be had. 

. 1 - Z T /, t ] lp ?,hee i t f n f i lar ge enough to cover the whole stone 
™ h will frequently be the caw, repeat the above process over 
different parts of the stone taking care that each sheet overlaps it- 

dcte!wd^ ^ ' tB pr0P " p,flCP can uftcrwardc he Lay 

10. Then the paper should he allowed to drv nn it,. , 
and ran he rolled np for pack!ng L without fear. ' 
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H, Like every mecbamcal process the above require a wrUmi 
aiuonnt of practice'before it cau be done well. In order to engine 
Accuracy and to enable the reproducer to correct errors it m be*l 
always to take three impressions of every part of the stone. 

Proetsi fi—Tliis is intended lor taking impressions of small 
.lone inscription, when they are met with hy chance and when 
there is no time to assemble the materials, required for taking 
iinpr^ionB usually. 

Get «« qu.Mil) of duy »li*h migM Ik- available tally 
and km'0,1 i. well. Apply the mU-taeaded c ay over the clcoed 
stone to a thickness of about an inch, and allow it to dry . 

When it i* dry the clay will come off of itself, his in the 
negative of the impressions. 

Now this negative is ready to be taken home. A positive 
from this can he prepared easily by means of piaster of 1 oris or 
day itself. * 

Inscriptions on metal. -Inbribed copper-plates or 

inscribed metal articles of no great weight *huuU■ 1^'JJ|> 1 
sent to the Madras Museum or the Government Epigraph st for 
India at Ootacamond, for study after winch they will be reamed 
to the owner, immediately. In case the owner of 
objects to such a course, the following process should he followed . 

Wash the plate with soap and water. If this fails to remove 
the dirt the usual tamarind or lime juice method of < ‘ 

be Lried to remove the thick encrustation, care always being taken 
to see that the pressure applied is even so as not to mar tbu fortm- 
of the letters of the inscriptions. 

Wlien the plate i* dry, go over it with the wfi rullei 
»m«»red with printers' ink. A httlc ink should be pomed 
piece of filMWt »nd spread out and worked over '^^ t ^ r - lkr 
Util the latter is evenly coated before it is applied to the platk 

When this is done get your paper ready. Tldck paper « the 
be~-t Cut it a little over the size of the plate. Damp the paji+r 
and nface the inked plate on it and fold the paper over the buck of 
the plate to prevent the paper from moving. U Inflate” 
with a ring, a hole should he cut in the p*p«r and a sht made fnr 

the ring to pass through. 

Turn the plate face up, and, with a piece of hard I smooth 
imirar eomniBnc*; to bent the i^P^ r ©vfin y v . n 

K Th^raper mu« be kept dump Lhrqa*ho U . by uvmi u 
>« damp pta of riotb over «- parte y« w »t 

Than remoi. Ita paper «kft. »od •»« >** ^ 

are reversed but can be read by holding their blackened race* 

Against light 
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Alter taking the impressions, tbe plate should be thoroughly 
cleaned with turpentine aod then brushed with soap ■water, ro as 
to remove all traces of printing ink,* 

Architecture- — General. Indian architecture it a lancinating 

subject owing to jfli great antiquity and variety of beautiful farms 
in which the examples of architecture are found. The origintditv 
of planning and dexterity of execution displayed m their works by 
the architects of ancient India compare very favourably with the 
best m tbe world. Above all just in Lhe other countries, in India 
also, her architectural production? reveal die genius of the people 
at well as their cultivated emotions. 

The development of Indian architecture requires to be traced 
through the three major periods of Indian civilization a, viz., the 
premetorio period, the Vedic period and the historical period*. 


Prehistoric period.—Though the oil of building ha? been 
known to Indiana for a very Jong time, the most indent examples 
of buildings met with are those unearthed at Mohenjo-Uaro in Sind 
sod Harappa in the Punjab, both now in Pakistan, the typical sites 
of Lhe Harappa culture which nourished about the third millennium 
• B-f. The building here are ia complete ruins except for Ll.t-ic 
basements. They are built of large burnt bricks. The highly 
scientific manner of construction revealed by the buildings is siUS- 
cient proof of the great heights to which the art of building was 
developed during this period. These buildings, except a few 
religious ones, are noted for their utilitarian character as exempli¬ 
fied bv the famous hath and other buildings. This does not quite 
agree with the fact ‘.bat architectural work? of subsequent period:? 
are predominantly religions in character. Nor does it agree with 
the high religion* awareness of the people of the Harappa culture 
itself as evidenced by tbe large number of cult objects, in eluding 
the famous seal with the figure of Siva-Pusujjitfc discovered here ° 


Veife period. —The Indue civilization having ended m a sudden 
and abrupt manner, about the beginning of the 2nd millennium 
B.C.. there followed the period represented bv the vast and wonder¬ 
ful literature called the Vedic literature. Very few remains uf 
material culture representing this period have survived The 
numerous references to several varieties of buildings met with in the 
Vedic literature have yet to be substantiated by actual remain*. 
That perishable materials were used for construction ^eemg to be 
one of the reasons fur the absence of examples of buildings of 
this period A ay way ri fft'rtv good idea of the form and meaning 
of hath the secular and religious building t ,f this period can be had 
from the references themselves especial!-, in the irsfs called the 
Sufoc suttas. 
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„-s™t —From about the tltli century i B,L* the 
P 0 Bt*VtidJC P" tod * dear It up hi; ares Uial lor a bug 

biatory ^r^ijahle materials were employed for bmid- 
time wood and otbei [jertatiaD e tUe Mauryau at 

mg bouses and ahrines, a _ _ , rmd stnpaa built of 

bricks are known, «s-fe-* hnimneed to pre-Mfluryan times. But 
the stupa of Ptprabwa wlmrh the ume rf 

stone «•» largely '“^ l. deve opmcm of W» architcNor. 

A .ok» from *Am®g tta largo number «, 

cat, be lrBc..dj,.t . Uttle ^ __ ^ ^ rclieloa3 ,n character, 

examples of building “ b r n i [ ar between, 

example* of secular buddmga are few and far ^ A D 

from the tune of / tBok ^ a l^rge number of Buddhist 
Buddhism was very hftve .Wed to the present 

etc.r belonging to P^, . * other religions also but 

da,. There tea* talMing. be toigm g tojatbe^ ug ^ ju 

they were few. Later on m a . Buddhism, adopted various 
pro tog (mists, m theif <e^ of JBuddhiats popularised Bud- 

nun hods of profogitedajby wlunli ^ communal worship in 

dhism. One « f th *J m P OT , n building shrinea and temples not 
u shrine. So the Bin hf b ^ ce but also peopled them 

only loftier and grander m ^ lh *n m tlie 

with larger number of udd ^ m «aa fin overwhelmed by 

Buddhist shrines- 1 hough Buddhr w j t h Hinduism 

Hinduism, Jainism When, 

and the Jams followed »m 3 > _ yj^a linuB began to rule, they 

m Northern India and the &JJJ vvhi J j. called Sara- 

built mosques, tombs and p % { architecture are the 

cenic. The chief character^*cdfigmpl* pattern,. 

S^ tb aS T ^ m " f th * development of Man ardntecun- 
tht KHgLQO. M»~ ..f -«* 

Main categories of build lags. viz< (H the Stupas (2) 

India fall under the k lln1 ™j* ^ the samples of 

,,he rock-cut ««^“ d (3t w ^t&bk from a very early period, 
*lupa? and roee-eut tave 0tll or null century A.D, It 

and they fell mto disuse . ‘ —herever Budhism is «tiU 

may, however, be re “™ uildtlJ stnp&H continues, for instance ui 
fallowed, the practice o FxarnulcB of temples are available 

reylon. Burma “J d ^ hnt^the practice of building temples 
nnly from about 200 B-’- ■ > 11,11 1 

continues to this day. ^ J)Ut a }) uml DMM nd nr 

Stupas.—Tlie mupa wile- ^ enlightened souls, great 

tumult, enclosing withm t t v<?ntratioQ of mc K a structure was 
Feers or famouB monarch- r , Buddhism and Jmr.ium 

■— among,. *'.XZ'm^s got «“abM S .,,J. ah. Wfag 
whW, morn l«P“S»_«*' " , jSSah, « hi. diicipl,. and over 
oT stupa* over the relics - |„ p to them au 

those of the Jaina seen, and onermg * 
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important practice among the followers of these faithd.. This prac- 
tics was, however, more predominant amongst the Buddhists than 
amongst the Jains. Owing to this fact Buddhist stupas have been 
discovered in large numbers not only in different parts of India 
hut also in Ceylon, Burma, Indonesia and China where also this 
religion spread. 

Kinds of Stupas. — Thf-ir lire three kir.il- of stupas, namely 
mriraka stupas which arc so called because they enshrine i he bodily 
relics of the founder or saints of the religion; paribho'jikn aftipai 
which are erected over the articles such as the begging bowl ur staff 
of the founder: and pariystrika stupas go called because they are 
put up on the spots hallowed hy the visits of the founder nr hi* tJo»- 
ciplcF, 

Form Of Stupas. — The stui«t in its simplest form consists of a 
hemispherical dome surmounted by .1 square railing called hartnifcu, 
the latter enclosing one or more .shaft* of the crowning umbrella; one 
or more cylindrical or square plinths supporting the dome and one 
or more railings enclosing pern mb ul at ary passages (Fig, 95). 



Generally the stupas of earlier periods were liomispbencal in shape 
with a low base. But 0*1 time passed on the stupas began to assume 
an increasingly cylindrical Form with the drum further developed. 
In the case of the later stupas the decorative elements came tc 
predominate aud the drums and umbrella* were multiplied. 
Though this was the unit commonly nut with, owing ;n local com 
tributious. the construction of the stupas in the different parts of 
India and in the different countries where the rHigion w ent enme 
to possess certain distinguishing features. 

Special features of the Stupas of different regions of India.— Thu* 

the special features of the North Indim are tb- gateway* with 

sculptural decorations on them, and thru, of the North-West 
Indian stupas are the multiple square base# or drums with trefoil 
arched niches containing Buddhist images and with nu railing on 
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wleW ay. The feature of the South Indian stupas <Pi. ill) «* the 

lion jiars at the gateway* **d the five T S 

each 0 f the projection. at the four cardinal point,- itm 
characteristics of tic Cevbn m.ujibs are tin* heH-?Iiaped dome, the 
wahalkadw or architectural projections at the tour caring iwa£ 

.». row. of «» |.ilte m* .o “'“Hj£, I 

over the stupa, Ulfl moon-stone3 an . . tapering 

uun-mihata. The f-ttures of the Burnt d stttpas .*1* the tap. . „ 
drum w ith the series of crowning umbrellas merging Wit t an 
tfj e uovtred flirottmanibutatory passage* faimiUrlj the ^ 1. — 

Btarino of Tibet and Chinn hate distinctive features. Besides these 
there are some unique stupas aueh as the stop* at fsandangarh an 
kin* stupn lit Borobu^iit ^ Javu^ 

Historv of the Stupas.— The must ancient of the stupas is the 

■JTS'Z T&Z* in »> r r « "■eusSS.^a 

the palaeography of an inscription found m it and the lar 0 e ue 
bricks cmploved'm it* construction, it w dated to £»■*«*“ -wiefl. 
Having been built of perishable materials more e*ampU» of Jl-^ 
of the period have nut survived. But it 1* more true to mj 
f n i v , f L r iaoka's time did the art come to be pmcti^d in 1 ■ tsC 

.j± *?s*g% 5 £ nT,urC:r^ s 

live evidence to prov Uu no re firirt 9t upas 

stupas have wane down. Asokaie eaia Ranchi was 

- S T'"-r d t ^r°to- in to' M-h"T c.. ^ at .hot 
Covered with fltone tilaos.. in n- - u “ , c , i nv ;.*htv curved 

the Hus, of the first century B.C.. wer- added the lavtehlyw^ 
satewavs. Among other important stupM. of Vorth India th 
one that stood at' Bharlmt in Central India w« toW^ able Jo^ 
the wealth of (sculptural decorations on rill its parts. Tb 
of this stupa are now housed in the Indian Museum, Calcutta- 

Amamvathi- Nagaritmakcnda, Bhtttproln and Jaggajtropeta. j 
lire all remarkable for the marble milptiirtB that, adorned then, an* 

„ .t* 5 & < lr^asra.Sss^» 3 *£ 5 £*'S^S 

25 S$SZ£ *Sw 55 £tT.“ 

tlio famous reliocflsk^t of Kunishka 
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Brick stupa# were constructed during the 5tMkb cent uriei 
A.D., both in the plain* uf fcSiud and m North India. They tre all 
ornamented in the typical Gupta style. 

In this connection* something lias to be said of the rock-cul 
stupas in the rock-cut caves of Western India. These arc but 
replicas oF structural examples and closely follow their development. 
Finally, however, having attained in elongated from decorated 
with a wealth of details these rock-ouj stupas became a kind of 
shrine enclosing a huge figure of standing Buddha or Buddha seated 
hi the European fashion. 

Rock-cut caves,—Early caves,, — A* in the case of the stupas, the 
earliest rock-cut cave* also date from the time of Asoks. But these 
eaves of the 3rd century B«C. which are excavated m the Bara bar 
and Nagarjuuj hill# of Bihar have the characteristic Mauryan polish 
in their interior and their date is definitely known from the inscrip¬ 
tions on them. Further, the figures of elephants carved in relief 
on the tympanum of the facade of the Loma&t Hi sin cave are 
mretntdy good examples of pis tic art of the period. Moreover, 
these tiny caves dedicated to the wondering ascetics coiled the 
Ajiytkas, appear to have been based on the models of grottoes 
dating from the 6th and 5th centuries B.C. of Ferslpoka, in Persia 
proving that Asokati art and architecture were influenced by the- 
ideals of Persian art. 

Types o! caves. “Of the Buddluat caves there are two type?* 
namely, the rikara* imonasteries') and the ckaitya-haHs, The 
Hindu and Jama rook-out eaves arc simple caves with niches on the 
Walls containing powerful carving* of gods and goddes*e*. The 
earlier Buddhist caves are unmistakable copies in rock of structural 
works in leas permanent material a such a.- wood. This is evidenced 
not only by the adoption of several designs and deriecs characteristic 
m wooden structures bin also by the presence of actual wooden 
beams h etc., in the roof and other part* of the cave. 

G baity a-balls- — Of the two types of Buddhist caves the ihdityn 
hall is more important and consists of a vaulted congregation-ball p 
with an nptidul hack- It ha* i tock-hewn stupa. Rows of pillars 
divide the cave into a nsvc and ^-ide-iustes. The most important and 
candutK worked psirt is ilu- facsule with duorwuys bdow and hur-e- 
'boe shaped window above, which let - in light and air. FJi© nionj 
important, examples of tin 1 cAuityadmlls of the early phase ore those 
at Bhajsi. Ajanta reave No. 91 and Earle i Poona District). The 
early dmitya - halls are characterised by restrained oris amenta lion, 
pronounced tendency to imitate wooden models sometimes actual 
wooden girder* being employed, and the slow' introduction of 
sculptures on the various parts particularly on tops of pillar*. Of 
all the rJirtiJyu-haHs the one at Earte which date* from the l*t 
century R.r i^ rhi* most magnifioaut. All the emfy examples of 
rock<nt ran* belong to the Hiuavana sect of Buddhism, 
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Vibaras — The mooeslent* of the earlier phase ait based on 
ordinary dwelling* conflating of rooms for monks around a eourl- 
tiird. But the monasteries of the middle phase are dwelLiii.- 
etim-ahrine caves containing not only a ahrinn chamber tritu a 
lull fired assembly ball in front but also having nichtis ou iwi v\all^ 
wtiii Buddhist jmages curved in them, !■ iirth.-rmun-, as Lime wen. 
on. instead of simple angle-storeyed monasteries Lh- re were ^ca- 
vjituil caves of enormous size with two and three storeys with a largo 
number of pillars also in ^lieir plan. iJralmiinical caves of this 
phase are met with in the Krishna valley although uc * oxwu(Me 
JdHi cave representing this phase has been brought Lo notice. 

Caves ol Western India. “The ruok-cut architecture which began 
oil Filch modest scale m the 3rd century B.C., however, developed 
into a powerful aod popular architectural mode during <uhse- 
.iucdL periods. This is proved by over u thousand caves scattered 
ihrougbout the country. But a great majority o£ them occur m the 
Wertuin Ghats, and in the Bombay Province, the rock of the Ghat a 
beinc eepeciiillv suited for tins exerkvatioii of the caves. I iteae are 
three phases m this type of architecture, tin- hrst phase daring 
frum 2!HI B.< . to 300 A.D-, Lite second from the 5th century AU 
ro 7th century AD. and the third phase from the 7th to 10th 
,.*murv AH. Examples; uf caves of these groups uo fouud in the 
Western Ghats at Blurja. Bedna, Junnar and ivarle; Hephanta 
and Kaneri near Bombay; and Ns-sik, Ajantu. and Ellora in the 
Hyderabad state. There are thirty caves at A junta dating from the 
-2nd centrin' B.C. to the 7th century A,D. mid these are all Buddhist. 
There in r'thirty-four caves doling I rum the 5th to fit h century at 
Elloni which include eaves devoted to Buddhism followed by tbone 
u! Brahman ism n ml Jainism. 

caves of Ruling*.—^ Lorn temporary with the earliest! eaves men¬ 
tioned above are the caves in the two hills namely Khafida^in and 
Bdavagiri in Omna, which are devoted Id Jainism There we 
thirty-five of them, but only a few of them are- of any confluence. 
The workmanship of these caves is rather archaic and they arc 
f-hiiracu?rised by fanciful pillar brackets, arouiuln on pilasUi' [id 
back to back and riders on griffins. The Bani Gumpha cave, the 
Ganesa Gumplia and a few other caves contain friezes of sculptures 
depicting aceacs from a Jaina story. 

Later caves of Ajanta and other places. — T 'be middle phase of 
rock -cut architecture is exemplified by a large number of excava¬ 
tions scattered all over the country including the South. StaU -i 
great majority of thorn are found in the Western Ghats, parlictarh 
at Aj until in Hyderabad and Bugli in Central India. The note- 
won Viv features of these caves are the complete elimination of wood 
constructions and imitations thereof and the introduction of images 
or the Buddha and Buddhist pantheon. The pillars and chailya- 
wlndow above the doorway show greater developments. Tba WU 
of the plllara are ornately worked with cunhion-like capitals and 
Tnaerive brackets the most important difference bet wen LheM later 
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Bnddhigt caves and the earlier ones being the intnidiictiaa <it the 
1 1 mid ha in the rock-cut stupa iLfeelt, which hm now assumsc! 

mu elongated form its fin ml touching the roof above Of the 
examples at Ajanta, the cave No. JG, U noteworthy Hie Latest, 
rlunfgu-lnill of this phase is the Vi&va karma caw which is the be-t 
Liitiwn oE the rock-cut caves at Ellora in the Hyderabad State. 
Although cii decorated with -o much of sculptureH as jii the cave? 
at Ajanta, Utc \ israkarma cave of Ellora is distinguished in, it* 
novel ci] nlya-wnidow deBign- 

L&test caves.— Examples of the lost phase of rock-cut arch i tec - 
lure exist at Mahabilipuiaoi, Ellora, Elephants and Jngesvari. 
Iheir date falls between the seventh and ninth centuries. The earlier 
cave? are Brahminical, while the later ones are of Jainism. Of the 
Brahmin kill caves there are three or four types, n&molv simple 
» mastery-like eaves, for example the three -storeyed Dauavuturu 
cave at Ellora with sculptures representing scenes from Hindu 
mythology ; the shrine separated from the halls, for example the 
Dhumar Lena cave at Elbra and the caves at Elephants and Jogea- 
vuri which ate noteworthy for their elegant pillars with cuidnon 
capital and for the interesting way ot getting the interior lighted 
tnrough their three portals; ami lastly the rock-hewn copy if an 
acini! structural temple, for example the wonderful Kaiksa at 
Elltira nnd the group of monolithic shrines at Mahabilipuram the 
former dating fiom the hie-, and [lie latter from the 7th ccuttin 
A.l>, These last works impress the visitors by the grandeur of 
conception, magnitude of excavation, and the rich sculptural 


The last examples of this phase are the Indra Sabba and Jogan- 
nal.hu Sabha caves at Ellora dedicated to Jainism, They date from 
the Oth and 10th centuries. They are distinguished by their rich 
carvings and beautiful pillars. But here in die cave? are noticed 
the signs of decadence of this style of architecture. 


Temples -Early temples fly far ibe most interesting clsa-, of 
Indian architecture in that of the temples built of bricks or blocks 
of stone. It had its mots in the prehistoric periods and the Vedb 
period, But actual examples of this close also date from (he Awkan 
time. Not many example* of temples have come down representim 
I he period from the 3rd century B.C. to the 4th or 5th century \ D 
Belonging to the Mauryan time are the foundation^ of an apsidal 
temple met with at Sanshi. To the second century B C or so 
Men- the rums of two Bhagavuta temples of uncertain plan nnd 
design, one from Sognri in Udaipur and the ntber from Besnaear 
in (jwalmr Thera have survived temples in an Indo-Greek itylr 
Characterised by Urn Tonic pOlars and dating from the end „f 2nd 
century IU . i t| P 1 nee* around Taxib. Amidol temples of the first 
three centmie- of the Christian era are known, two from Taxth 
and one from Nagaijumtomda. Besides these actual examples a 

nf !)P ne » <* 3 Varj etv of form and design appear to hare 
existed at this penod, remains of which Lave not strived twin* 
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probably to ilit perishable materials employed in their uonsliuetion. 

A <f uod deal of information about these is available in tho epiu, 
rmransc nud other kind* of literary works of this period. -M-ore 
^igorfiraiit than ; hr-e are the figures ul t e in pies curved hi ndh.-l 10 
the sculptures *uch as those of Bharhut (2nd century B.C.) Sanchi 
1 1 m i century B.C*) nud of Amar&vtti '2nd century A-DJ. 

Beginnings of Sikhara temples —In North India, from the turn 
ijf the GuptaB, the templet canie to be built in an inoreaEing number 
But til South India, however, the art of building temples in more 
permanent moferjalii began to be practised wLdeSy only from i u fl 1 
anturv AD., atthough temples built of perishable mnicmls, wliicii 
therefore, could not survive, should have exited before that tune sis 
evidenced not oiilv by a volume of literary references m the early 
rial.gam works in'Tamil language but also by the more auihviitm 
evidence of an inscription of Mukendravarmftn I Isilava 
(bOO-tiBO A.Ill wherein it i = stated that he built 11 temple to the 
Hindu Trinity m stone avoiding the ueo of wood, brick, metal and 
mortar, Beginnuig with small nbrinc^ of little coos^qut-uce dtiuix^ 
tins Gupta times*in tbe NtorUi P iu the Eadaitiba period hi c »■* 
Iteccau and in the Pallsvn period in the far South* temple art. fc£ tfic- 
lure was won to grow into 4 system of budding quite unequalled 
(hi the vanegated beauty of its forms * deconi live elements* hot \ 
pictorial and ecdptunl and stupendous riize. This ohiSH of re igiout? 
f tinctures lias had a continuous development and is still in vogue in 
many parts of the country. Owing, however, to variations of 
details introduced into the works by architects of different locali¬ 
ties, the examples of this class belonging to the different periods 
and places of India differ in their forms and decorations. 

Three ancient styles or temple arehUecture. Ibur ike temple 1 * 
fall into three major groups each having one or more sub-groups. 
They are the JVmgnra (or northernthe \Usara (or the Dsaam) and 
the Gravida (or the South Indian). Besides them, thero !.re two 
other groups of temples namely the Hadambu and the Kerala temples 
which ate eonfiuBd otilv to the small tenitoriefi of Kankan ww 
Kerala both in the West’Coast of India. The Kadamba temples are 
easily identified by the sanctum roofed by a stepped pyramid 
(Fig' 90) each of the steps sometimes being decorated, with a senes 
of projection*. The Kerala temples are akin to the temples nf 
Nepal not onlv in their wooden construction but also m their pitched 
roofp n, device calculated to withstand the torrential rain that falls 
in tliw' areas p 

Plabi ol temples. Before proceeding to observe the develop¬ 
ment of the three major groups of temple* a word about the di fTe- 
rmt kinds of pWs employed in their construction may he said, 
Thrrr are temples with fa) ‘ft circular plan, rg-, a number of Ihcni 
are found in Kerala; (b)temples with square plan which arc more 
commonly met with in all parts of (be country: (c) temples with an 
npflidtt! plan, eg., the early temples from Sinebi, Tftxila. etc., 
noticed already, the temple" ft! Ter and (TheZftrlfl of the 4th or 5th 
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, v v n ,| itf liuraa temple at Aihole of the UUi or Itb 
century A. . s a T,adcva Hatha at MababaJipuram of the itk 
«£2 t'S *' a , of temple, of tbe eoriy CU. 

in aud th. South; <* to <eu^o. 

tl» bas-rflliuf ro^otot™ of lod» 

the 7tb «ntary A£, ^ o[ lbI 15th 

Z£T&. i*i£ - “> *• 'f“'*r lc : ? 

syr .ratsu *jw £%»■ a. as 

Stytoi--h««a 

oorliee. temple, m -» **«*£ t Solid 

» ilU » 5th century AH. 

^ an example of thu uirien anni i : £» Bdded to tlte 

Soon after, a the utomuterirtta 

top “ r the <wl ■ lh,a f 3 finii l am l owUa slab at 

mcli as a curvm linear form, .w mwatoim 111,111 ■* m, p 

regular intervals at the corner* to indicate the storeyst Fifc- _ _ _ 

earliest trample for this variety it t he temple rt»«P* 

Dktrirt, dated to the l^mumg of the GtU u~ta)^ ™‘ ““ 

of temple Is further „r tine .Uyle 

at BbubaneBvar and Khajoraho, in 

Hajastliau and in a‘ follow™ Cnr^ili. 

SSuTiUK SSSw; rnwm-f. *P«. «J-W« 

;; liha araht, It,,', with mulfipl. u^tme «o*.r. «u tt. Wy« 
: n t h e temtilea (if Rajasthan; and the temples m ihi \mi.}. 
Pradesh especidb those of the Hamadpanii type lowers v'th 
broad ribbon-like projections from top to bottom on then our 

" Clf Bhub a m*var temples,—OI the group of temples at Wj-bm- 
var the earliest is Parasummesvara temple which is dated to .U out 
7th cTnthrv- A D. It has the amplest of the cumlmear U[« o 
towers and a peculiar mukhtimand'ipa or in front. But 

sv-- time went mi the- Natnmandapa and BJtojawuunffljw were 4- ded 
in front of the Jagmohan and the whole was endued m a wall with 
d torrtiifl «r gateway. Fine examples of the developed type are tlm 
Baja Rani and Ring urn j temples of the llth century A .IP at 
Bhnbanesvar. the Sun temple at Konarak ^d lagant.^ai U-mple 
at Puri of a later period. The Sun temple is further > 

ihe introduction of gigantic wheels on its Elde “ ^ 
horses supposed to draw the chemot-like temple theSra 
Although the temples of Northern style are generally aatylar. <£, 
bXSEb • minimum nf pillars, the latest temples have a urnfe. 

of pillars in ibair ball*- 
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Temples at Khajunlto.— -The temple* u Kbajurahu which 
include Hindu and Jaina shrine* and da Lad to tilts 11 1 It aid 12th 
cent urine A.D. are noteworthy for Lheir multiple sikharm, the 
covered per ambulatory passage, tbe porticos with Liu? peculiai tlop- 
mg seats, the maudapu with richly curved ceilings. the wealth 
of oruc to f.mtal mouldings and highly realistic sculptures on the 
exterior uf the walls. The famous example of thin type is lire 
Kandarivn Mo ha den temple 

Jain temples,- —The icmph-a of tin* Itajiistlmu area. are remarkable 
for tbeir beautifully designed pillared porticos, and the Hcrnadpanti 
temples of the western \ indliya Pradesh for their highly intercut itig 
towers. This note will not be complete if no mention is made of 
the Join temples of Gujarat and Kathiawar, The typical examples 
of the group are found at Satrunjuya and Mount Abu, Tin s, are 
called the Uilwans, There are only a few towers in these temples, 
:»nd in their place a variety of squat domes are employed. These 
1 re said to have been employed praeth [|y as a protection against 
the iconoclastic fury of the Muhammadan invaders. Though the 
general view of these temples will not be very impressive they are 
unparalleled fm the richness and delicate beauty of the carvings at 
their interiors especially of the pillars and ceilings. The grandeur 
of the inionor of tlicge shrines is very much enhanced "by the 
material, white marble, employed to their construction. The 
famous examples of tins group of Jaina temples are the Vtnmbha 
and the Tejpala temples of the 11th to Tttb centuries A.D, at 
Mount Abu. 


Deccan! Style,— L'otuing to tin- (r tuples in the Deccan, there ie 
noticeable in them a tendency for n mixture of element * of northern 
and sontlirra style- of construct ton, Ar first examples in each style 
were built siih by side separately but Inter an the fusion of the 
elements af each .sty]*- came to be effected in one and the same 
shrine. In the- Deccan, however, the temple building is known for a 
long time and the earliest of the temples of this region is the famous 
Dad Khan temple which is unique iu several respects, Ttg pillars are 
square and massive, its sanctum is not surrounded bv an riisle 
enabling the devotees to go round, and its roofing is done by menus 
of stone slabs in the “ tile roofing ” fashion, A century or so later 
than the Lad-Khan temple was built the apridal Durga temple It 
has also tli- massiveness and other primitive feature? of construe 
turn found in the Lad Klmn temple But hen? fore the first time i- 
met with a northern tower In its simplest form over the sanctum. 
Further the sculptural decorations 0 r this temple are worth-, of 
special mention. Belonging to the early Chalnkvan times 'and 
dating from the end of the 6th century A.D. ire the Mahakolesvara 
aiid the Hucchimalhgudi temples at Aihole both of them in the 
Dr avid i an style, in which the tower is constructed in a pyramidal 
faslinm With Storeys rwmg op in a diminishing series each or them 
Containing replicas of shrines. Temples in northern style occur 
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side by side with temples id southern style at Pattadakal, 5*0me of 
them dating from the 8 th century . But from about the 9 th century 
the tendency for fusing the elements of the curvilinear tower with 
those of the pronouncedly southern pyramidal tower where 
horizontal lines p red on 1 mate* has begun to appear with the result 
that the temples from this period began to have a plan with more 
angles than four, Further p as time went on a temple built in this 
style Consisted of three temples joined by a dosed verandah 
(Fig. 9BS. 



± t JH. 9s. HTi-K-H-tfAPIS H TfiJAPLE . 

AU these were erected over a plinth which closely followed the 
angles of the mmams themselves. The famous examples of this 
ft tar-shaped style are the one* built during the jveriod of the Hoysalas 
of iJvarasamudraiii. and they include the temples at Btdur. Halebid 
and Somanathpur in the Mysore State, These temples are 
characterised by minutely and delicately carved figure sculptures and 
pillars of a variety of forms. The lathe-turned pillars with high 
lustrous polish of the Jama temples are FpedtUy noteworthy # 

Tamilian Style.— The story of the temple architecture of ti e 
Tamilian ( Driividbin' style remains to be told. As has already been 
sAid examples of temples are available onlv from the time of the 
Pallavas In the southern-most part of India, the earlier temples of 
this region t if any existed, not having survived owing to various 
reasons. The examples of the Dravidian style are found scattered 
throughout the undivided Madras Province as well in some parts 
JO 
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I'niv,iiicuf*f mil Mysore £tato» mid thu Dcccan. I'l» develop* 
meat of the architecture in this style being continued unbroken till 

this day, there are- naturally difterer.- between ill : temple* of on 

period and those of the ottier. Accordingly the ti'nple; »f South 
India c.m he et;jr-ifini ns follow.. ; ihe temples of ihe Tallavu, the 
k'hola, the \ ijayan&gar, the Tandy*, the Xayak and the Modern 
periods, lii each period, a significant addition io the tc-ruple com¬ 
plex was made and a distinctive development in the decorative 
details and motifs ,5 noticed. 

PalUva temples.— building temples in :-.une lieinn in m novation 
f introduced into South India by the great art-minded MuLendra- 
v til man of the Pal lava dynasty, temples of bis period show dearly 
the marks of archaiant such as massive square pillars ami kudus 
endowing human bends on the cornices And ail ins temples are 
only rock-cut caves which are scattered thmoglinut the country over 
which he held sway. Thus Alahendu-vai 1 man'f cave temples ire 
found at Pallavaram near Madras, Dalavanur near Gingee, Tiru- 
chirappalh and tjittannava»&l near rudukkotpii, Architecture 
reached an interesting and significant stage of development dining 
the Lime of Xaraamihavartnart L 1'alhva. the Kin and smcces-nr of 
Maliandravannan I. The noble JittJo monolithic shrines of Maba- 
balipuram were hewn out of a long boulder by the highly talented 
\ Pal lav* architects who were inspired to create out of shapeless 
intisisas of rock, works of great beauty and of everlasting interest bv 
Lite nrt-minded son of an art-minded father. The creative genius 
of the people who were responsible for these monolithic shrines is 
dearly brought out by the variety of beautiful forms. Each one of 
the five shrines is an interesting study by itself. The so-called 
Draupadi Ratha <the Dnrga ahrine) has the simplest form with a 
thatched but-Iike superstructure. The Arjuua Ratha 1 ts a more 
developed form and is dearly the predecessor of later magnificient 
examples of temple tbnanax. The Sahadeva Hatha is interesting- 
for its apsidal plan. The Bhim* Ratha has a wagon-s bn go which 
anticipates the stupendous gopuras of later periods." The most inte¬ 
resting of the shrines is the Dhiiitmiraja Ratha which has three 
storeys, each storey being separate from the other, in these tem¬ 
ples the pillars assume a slender form with seated lions at their 
bases. Besides these monoliths, Rarasirnliavimnan aIeo caused 
the excavation of a few rock-cut eaves which also have the developed 
pillar. Excavating temples was continued during the reigns of 
Ntrasimhavarman*B two immediate successors also. But a hold step 
forward wa* taken in the art of building by Rajasimha, the great- 
Smndflon of Narsaimhavarman I who began the practice of building 
structural temples and out came from worked slabs of atone the 
magnifident Jalasayanesvara temple popularly known as the Shore 
Temple which has remained through the centuries, the cynosure of 
both mariners on the sea and pilgrims to Mahabalipnram. The 
characteristic* of the Shore Temple are pillars with rampant lions, 
the prismatic fin30 in the sanctum facing the sea, and the compound 
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wail surmounted by coucbimt bulls. Having met witb a good tuc- 
MW in tius navel experiment in the art o! building, U» great man at ah 
iiajwimha caufced similar structural tempi** at tauama ai in the 
South Axcot district and at Kancteaepuram, The ItaUasanatUa 
temple at Kuuchi built by him is justly famous for da niagiuhcieiib 
design beauty ol decoration, wealth ot powerful paramc sculpture* 
^dTra«“ owvr over the sanctum. Here the pillar with rampant 
Imu S ita bra is conspicuous. Other special futures ol 
ore the subsidiary shrines lining the intarur lac. of the com^imd 
wail and the small stunted tower over lire gateway which ifi 
most ancient example of a gateway tower At a later ja 
hall was added to this tempi* in from of the sanctum, 
also a naval feature having great potentiates te develop into halL 
of hundred and thorn and pillars of lw«r ptnods. 

A few years later and during the reign of Rajuimha's successor 
Nondivarman IT, the Y a ikunthu perinea! temple « Kudu was 
built. The central shrine has three distinctively demarcated 
storeys like the JDharmaraja Katha at Mahabhpumm. It i* 
enclosed by a wall and on the inner side of ^mwoil.flput up a 
verandah on a raised platform. The pillars of this temple ahow 
stated lions at their bases, and the puJupfli and cushion-capital at 

their tops, 

Chula temples.—The norm of the temple unit established by 
thest examples was continued till about the end ol die lltU 
century - But in the meantime, due to causes winch are to be 
explained elsewhere, a large number of temples with an apsidal 
niuu come to bo built. The hta PalHva temple m this style at 

CST- « ^ —* »;« »fs.rr^'iT 

belong to the period between 650 A.D and UM A D. ibc bud- 
mg of temples on this plan vras tontuimd . 

due to causes unknown. The culmination of the type initiated by 
Rajasimhu PaUava was reached mthe Snhadi.varatenip 
at Tauicre built by the great R*W Chois. The nut^ 
worlhv features of this temple are the larger, now more 
interesting pillars, nirople mouldings of the basement, the bixgc 
mahamandapa md the much more pronounced tower over the gate* 
ways. Till this time the temple unit remained the same, mmudj|. 
the sanctum, flofonilo, tna/iamondapu and mmdi paviUon, all thieae 
surrounded by a high wall with its entrance surmounted by a lower 
nf stunted dimensions. A few additions such the Hepuate shnne 
(or C handies vara and the second gateway w:th 
t i ie Tlril idisvara temple. But m the temple at Gangaihonda- 
cholapntain built bv Rajcndo Chola I one more significant addi¬ 
tion has been made in the form of a separate Ann. for 
Up to this time no separate shrines to the .V 

Vishnu temple or in a Siva temple, were found although there 
Lted independent shrines for ffta. tf a tern On nature ^eh 
s, Duma anil Kali. Subsequent to the 11th century id! the end of 
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the Choia period no more significant additiotib have been made to 
‘ temple unit except tuo elaboration of the pillared motidapa & n,l 
decorator features of the pillars. A dutiful example oi 

T k b f uf :k ‘-' h * not is loUnJ i“ temple at Dara- 

puran! ^ Inch belongs to the 12th century A.D. 

Architecture during 0» VJjayuaga, period.- U u only m tuc 

f a * real made to embeL^h the 

t. dy existing temples of great sanctity with mare elaborately 
^rc|uylu halls and gateway tow**. The simple luted pillar with 
deeorati «\ 6 .«f th- writer temple have been 
S b > ,u £ e tnunohthm pillar carved very minutely and 
«itk bgu im of hon trampling an elephant, horseman at hunt, etc 
“f work ^n8hip. The most famous example of this kind 

of the Ealyanania^dapa at Vellore of the loth con tun 

itinf U ( a h \ lm1 ' aild Ubour wa±i the construe- 

i( of eIa borate gateway >wer, whirl, from this period onwards 

5 donate the entire temple complex and marie the central 

A more important development 
ran all these M the introduction of the feature M erectile more 
than om. compound wall around a temple, the famous example being 
tbe E '' Cuf>e . u ! Snrangam. it i« MJ tiie vacant court-yards between 

ti mil L and !lje brSt Wal! and bl!£wwQ «*® walla them- 
*J S that the above mentioned elaborately worked pillared holla 
were erected. A significant development ohamsWe in the corbels 

o ul Z f S” !S tbl? f " 1Iage m ° Eif - Monmuentml examples 
of the towers of \ ijayanag ir period are those found at Tiruvamm- 

niAbi Chidambaram and HampL Erecting similar cowers was 
ulso the practice with tin kirtgr of the Pandyan dyn i=ty r 

Nayak contribution to Arohltecture.-Dormg the period 
a jr. i atiiki of Madura a novel addition was made to the temple 
1 is the erection ol corridors which is exemplified bv the I'udu 
Maudapapi at Madura. Th-> tradition of budding gonunw was a Nn 
continued with great vigour. Further the corbels of the pillars of 
this period show at their ends a plantain flower-1 ike motif. 
Another good example of an early corridor is met with in the 
NeJIayappar temple at Tinted veil. 

Architecture of the modern period.— The ] ut Kreil ukmt 
*> .«**■■*• »< •* TWul comuy w i. 15 ^., 

integrating and unifying all tins different pari,, of a tempi- such 
as the central shrine, mmdapas and the pmkaras, which till now 
remained disjointed, into an integrated whole, The wav for achiev¬ 
ing this was paved by -.he innovation of corridor building durum the 
Nayak period m the 16th and 17th centuries A.D. The latent 
achievement constate in covering the spaces between the walls bv 
a stone roof and introducing mto the spaces the corridors ail rminn 
Hi* finest example of ilim development k found in ihe temple at 
E amn.varam m the Hamanartupuram district, P 1 
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lDdo-Iilamic Architecture —The contributions of the Muslims 
to the artistic wealth of India arc considerable. Their achieve¬ 
ments in the fidd of arcbilecture are marvellous* Some of the 
examples of the art ot buildings produced under the aegis of Muslim 
ruler- rank among tbe best of their kind in the world. Though 
the Muslim incursions into India date from the beginning of the 
8th century A D. the lodo-l&lannc works of art date from i.n'ly 
the 12thJ.3th century A*D* after the firm establishment of 
Muslim rule in Delhi. 

From long I id ore this period the Muslims m other parts of the 
world have produced works of art and architect are- But what 
was produced by them in India has a flavour of its own. 
Especially m the field of architecture, the Muslims who penna- 
ue&fcly settled in North India got several new ideas from the indi¬ 
genous architect** the brackets for supports. They hud 

discarded many an element of Eakruic architecture of Persia and 
other places. Tie result of thia judicious combination was lalniaic 
architecture of Indian type. The chief characteristics of this 
hybrid architecture arc. uee of concrete and mortar* spanning big 
spices by arches, covering large areas by domes, beautifying by 
minaret etc* Their decorations included beautiful geometric 
devices, fine calligraphy, gilding and mosaics. 

Since the Muslims were concentrated in North India 1 and spread 
to a few place- in the Deccan, their monuments exist only in these 
places. In South India ex ampies of Indo-lBlamic architecture do 
not escist except for a few in significant imitations But, in several 
secular buddings belonging to the late Vijayanagam and Modem 
periods a number of elements of Indoldfimte architecture have 
found a place owing to their special architectural and aesthetic 
qualities 

Delhi being the capital of India during almost the whole of the 
period of the Muslim rule (nearly seven hundred years] it has ,i 
number of snlcudid monuments belonging to this period. Early 
specimen ■ of architecture ehow Hindu influences to a large extent 
e.g . QuwwnteTl-Istami (1191 A D,}, the tomb of Sultan fihari 
built by Emreror Iltumiah for Ills eldest son (1231-33 A D \ and 
tha tomb of Utumiflh (1233 A.DA 

The Khalji period (1290-1320 A.D4— During thb period Hie 
arches and other domed constructions began to be built “n true 
scientific hash*. The earliest mosque built entirely according to 
Islamic: emnrepHons is the Jama 1 at Khan.i Masjid at the t.nmb of 
HiiZrai NizamiTd-Din Auliya, Delhi. A notable specimen of 
arehltertiirc of this period is the p Alai Dftrwaza H (Tcncnillv the 
monument r of this period are noted for their rich ornamentation 
md elaboration of details. 

* Summary of lh# ffliRptHr wflli th^n *uw£ie ^mirrlnsr In tlje hnolt ipu 

-teeftorefogy tnffrdfa: 
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The Tughluq period (1320-1413 A.D.), —la the monuments 
bnilt during this period a puritanical simplicity is noticeable* 
Special features of the architecture of this period are multiplicity 
of am all domes, battered walk and squinch arches- Important 
examples of this period are the fort of Taghltiqabad and the tomb 
of Tughluq Shah (1321-25), the fortress of 1 Adilabad and the 
Kotla FirftE Shah. 

The Sayyid period (1414-1444 A B.)* “Under Sayyid and ka&i 
kings the austerity of the rn on amen is of the previous period was 
to pome extent removed, but not completely. The tombs belong¬ 
ing to the 15th and 16th centuries show more elevated domes r 
pinnacles at the angles of the drum and pillar rd kiosks in place of 
low Bubsi diary domes. Enamelled tile-decoration and lotus 
fin ink are some of the other characteristic#. 

The L&dL period (1461-1526 A.D*)*—The most significant 
contribution of this period is the double dome which h probably 
Syrian in origin. The tomb of Sikandar Shah f Lodi (1517-1R) is 
a good example of this style. The Moth-lvi-M&sjid however* 
the best specimen of this style. 

provincial styles.—Boring the period from I3th to 16th century 
AT), when Muslim rule spread to various parts of India, several 
provincial styles of architecture also sprang up, such as Multan, 
Bengal, Gujarat* MaUva, Jaunpm\ Kashmir and the Deccan. Of 
these* the Deccan style is particularly important because of its 
variety and extent. There are the following f lifestyles under it* 
Bahtnani style (‘1347-1527 A D ), examples of which are found 
af Gulbarga and Bidar the successor capitals of the dynasty; Adil 
Shahi style (1J90-I6*6 AT).I, specimens of which are found 
mainly at Bijapur, the Gol Grnnbsz which is the tomb of ‘Muham¬ 
mad Adil Sliah (1627-57) feeing "one of the largest buildings in India 
and which shows a beautiful projecting cornice and the unique 
method of supporting the dome by a combination of intersecting 
arches, unknown to Indian architects till then: Faruqui style 
0382-1661 A.BAp Band Stmki style (1487-1619 A.DA example* 
of which are found at Bidar, the finest of them being the tomb of 
1 Ali Band: and Qufcb Shahi style (1512-1687) p tombs. etc., of 
which are found at Goleondsu 

Mughal Architecture— The Mughal period in Indian history 
b a remarkable- one especially in regard to Islamic architecture. 
Owing to disturbed political conditions during Babur'a and 
Humayirn'E times no significant buildings were built. But the 
tomb of TTumayimp which is a specimen of early Mughal style was 
hunt by his devoted wife; and it is interesting to note that it served 
as the model for the world famous Taj. Its importance lies in the 
fact that elements of Persian and Indian styles of architecture 
have been blended in it succesafullv. 


kANUBuOk. Of JJUbBL'U miHNWL'B 


151 

The Suri style {1540 law A.D.). 5het Shah and his «uqce.-soi* 
who ruled during this period built u few interesting buildings at 
Delia and in iiihar. In view of their restrained character these 
buildings are said to commence Lite era of Mug had architecture. 
The biier Shah"a mosque {1541 A.D.) built in the turana Qda &L 
iJoihi iu a beautiful monument. The octagonal tomb ut Slier 
Shah a Sahas nil ii in the Sbiibabad District of Bihar is considered 
to be a gem. 

Akbar's period (1558-1605 A,D.).—'The highly cniturcd 
emperor Akbfir was responsible for innumerable buildings of archi¬ 
tectural lntere^l. scattered at such places as Agra and Allahabad 
These found at his new capital of Fatehpur fclikri are special I v 
interesting. He borrowed very little from other countries, used 
red sandstone for his buildings with a sprinkling of white marble, 
employed trail ante order, made pillar-shafts of many tides, etc. 01 
lIiO several lnagnifieient binidings at Fatehpin Sikri, Lhe Janu 
Mai]id, and the Diwan-i-lthas are important. The latter building 
has a beautiful central column supporting a circular plitlnrin 
The Agra Fort is an achievement of Akbar's time, 

Jahangir ’s period (1605-1627 A.D j —Though fine arts hi 
uenersl were encouraged during this period, architectural achieve- 
tnents are few. Nevertheless the tomb of Akbar (1613-14) may 
be said to bo a line example where gardens are introduced with 
uood effect. Another building of some importance is the tofuh ot 
Jtinu du’d—Daul.ih at Agra, which marks the stage of transition 
between Akbar and Shah Jflhnti. 

Shah J.ihah's period ( 1627-1668 A.D.). —This emperor wan fur 

Hcgauce and dmrni while Ids; father and grandfather were for 
exuberance and vigour. His buildings are of white marble, show 
cusped arches, have bulbous domes, possess pillars with foliated 
hi-'-, etc-, and are beautifully decorated with fine scroll work and 
flowers pruduced by inlaying semi-precious stones an marbak 
Buildings of his period are found at Agra, Delhi, Lahore, Sriiiugsi 
and \ime. r i 'I these fcha Taj Mahal at Agra is jrndly famous fnt 
ita beauty and is said to be one of the finest buildings of the world. 
It is now known to have been designed by tisiud Ahmad oi 
Lahore, not by a foreigner an was believed till a few decade-; ngm 
Its mand loveliness are chiefly due to the chaste white marbl, 
and its nthemsl splendour if a fitting tribuh to the lady of the 
Taj The other important specimen of architecture is the Motl 
Madid (tin Pearl Mosque) in the Agra Fort. Shah Jab an shifted 
Us rapital from Agra to Delhi where lie built the famous Bed Fort 
and the Jami Masjid. There are a number of buildings within the 
Bed Fort of which the Diwan-i-khas k typical, 

Post-Shah Jahan period (1658-1858 A, D,).—Decadence set in 
m everv branch of art, particularly in architecture. The Pearl 
Mo< ( jue or Mod Maifid Hnili by An range reh In the Delhi Fort [• 
an instance in point 
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Sculpture.—As in the case ol architecture the most ancient 
examples of the art of sculpture a 1 m date from the period jT tht 
Indns civilisation. That the art was highly developed during this 
period is amply borne out by specimens executed by the Indus 
sculptors both id the round and in relief. The headless mal* 
5R° rt V tljE rQUnd and the Brntunani bull in relief on the heal of 
Mohanjo-TJaro are instances in point. Besides these, the artists of 
thii period were also proficient in making images in metal. A fine 
example of a bronze figure is the dancing woman whose head-dress 
■nd the way of covering her left arm with bangles are features nf 
great interest. This figure cast by the process called the « lost- 
wax process is interesting because the bronze figures of much 
later periods were also made by the same process, suggesting thereby 
the great popularity of the process through the ages with the India n 
a mats 


The t edie period which followed in the w ake of the Indus 
civilization is represented bv very few antiquities. Whether .(one 
sculpture was practised during this period is not ifefinitelv known 
However, from the copious references found in the literature to 
images it would appear as though figure sculpture in perishable 
materials such as wood was in vogue but owing to the impermanent 
character of the material they did not survive. Although lar-re 
f^fures belonging to this period have not come down, fWrines in 
clay representing the last phases of the period have been met with¬ 
in several places m North India. These figures in general are liand- 
msac and show primitive features. Nevertheless a good number 
of them an? done so beautifully as to prove iinamh^guonsly the fact 
'. tbe of Mulptum continued to he practiced wifa tmdiminribed 
vigour and with high plastic qualities. T n fact, it may be said 
thal these figurine* were the prototypes of the beautiful figures 
produced later on in different parts of India where the traditions of 
the art as seen in the day figurines were nut onlv kept alive hut 
also greatly improved upon. 


Mauryan sculpture. -The subsequent historic period witnessed 
the nee of the two great religiong. Buddhism and .Taimsm The 
followers of these religions were probably the first to develop t ',c 
art nf sculpture, particularly sculpture in stone. But rm unprece¬ 
dented bnakness m this field of creative activity became evident 
only from the third century BC. Aroka. the great Murvim 
emperor was not only a devout Buddhist, but also a great patron 
of art which he employed so successfully for spreading Buddhism 
ar and w ide. The chief works of art of his period are the stupas 
the pillars and a few rack-cut raves in Bihar. Of tile sculptures of 
this penon two groups are met wish, one group done in the tradi¬ 
tional Indian way; and the other group done in the Persian wav, 
?* important examples nf the former group are the figure? 
£ Yakshas from Parlrbam fnow in Ibc Mathura Museum! and 
Pttna: a Yakshi from B^agar fimw fn the Indian Mueetmif 
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tbe front parts of nn elephant at Dhsuli in Orissa; the Chauri- 
bearer (PI. 1) from Did organ j (now in Patna Museum); the 
meze of elephants in the Lomas ftishi cave m Bihar and the 
Rampurva bull which formed the capital of a pillar. These Glares 
thaw features characterised by vigour, volume and mass. In &ddi- 
tion to these, the very decoration of these figures >s muuiatatiblv 
Indian. Above all the subtle and most effective way of expressing 
inner strength and feelings of emotion is truly native to the soil 
and shows the consummate mastery of the sculptors in the tradi¬ 
tional lore of this art. 

Tim main eUrople* of sculptures in the Persian stvle are figures 
of animals which topped the pillars erected by Asoka. These are 
distinguished by realistic delineation of features and the high polish 
of the -surface. Moreover amongst the decorative details of'these 
QrB found motifs which are foreign. These facts go to prove 
tint there was active intercourse between India and Persia: and 
Asoka in his zeal to propagate Buddhism did not hesitate to get help 
from foreign artists. The best example of this style is the Saranaih 
lion capital which lias been adopted as our national emblem. 

Sungs sculpture <t80 B.C. to 100 B.CJ— During the reign of 
the 9iingas the art of sculpture was developed still further and sur¬ 
prisingly the examples of sculpture of this period are in the pure 
indigenous style,^iot free yet from archaic features, which suggests 
that the art had not yet advanced much. The sculptures of this 
pnriod are exemplified mainly by those of the Binrlmt stupa (Indian 
Museum) and those of the Rtupa No. 5 at Ranchi; and they show 
Jilgns of emerging from the primitive style into a classic one. 

Early Andhra sculpture.— Next to the Mann as, the credit fnr 
producing sculptures of great artistic merit on a large scale goes 
to the Andhrae. The early members of this dynasty were con¬ 
temporary with the S ungas. The Andhras were responsible for 
the construction of the great gateways of the Ranchi atupa in 
Bhopal State. TTere the sculptures' are in a much advanced style 
and show ‘ J fine composition* perspective and detail ", A few 
sculptures produced in the same period in the Krishna valley are 
available but they show primitive features. Representing Ibis early 
period there are only a few Jain sculptures and a few Hindu sculp¬ 
tures. The Jnin sculptures! of this period excavated at I\ank:ili<ila 
near Mathura are exhibited in the Museum at Mathura and they 
include bcsuiifui Yakshi figures. The Hindu sculptures of this age 
are exemplified by the famous hnqu at Gudiirtallam (PI. IT) in 
the Chittoor district and the tingi and :s terracotta medallion from 
Bluta near Allahabad. 

Later Andhra sculpture. —The most noteworthy examples; if 
sculpture of this period are those that adorned the Buddhist stupas 
erected in the Krishna valley between 10G A.O. mid 300 A.D, A 
significant and important collection of sculptures was discovered 
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nt AmaravU, tho ancient capital of the Andhras, wliurc flood one 

of the most wonderful stupas. adorned all over with exquisite sculp¬ 
tures. They belong to different periods and consequently hliow 
differences in their workmanship* The sculptures, of the period 
ending about 100 A.D., are poor of workma n shi p compared to Lite 
ones that were carved uu the railing round the stupa eract-ed about 
150 A.D. i PI. Til). These later sculptures reveal classic qualities. 
bucIi as beautiful modeling, restrain in decoration, perspective 
and vigour, alt Laugh there was overcoming in the composition - 
Examples of sculptures from Amamvati, Goli. etc., dating from 
about the beginning of tlie 3rd century, A.D. show slight conven¬ 
tionalism and stiffness. 

Indigenous sculpture ol Kushan times (100 A.D. to 300 A D.J.— 
To this period belong some of the Jain sculptures from Mathura 
mentioned above and a 1 akshi now in the Bharat Ka!a Bh&van. 
Banaras. The early works of this period, as should be expected 
show archaic feature- and ore rigid. But the sculptures of the 
Jod century A.D. are more graceful and voluptuous in feeling 
than even the Andhra sculptures, the Yakshig of the Bhotesar 
railing from Mathura being particularly beautiful. It was during 
the latter pari of the firs! century A'D. that the image of the 
Buddha was created for the first time by the indigenous sculptors. 
The KushiiTi Buddha figure* in the indigenous style arc time to the 
Indian fashion, and are good example* of the an which tended to 
idealise spiritual perfection rather than the physical beauty as was 
the character of Greek art. In the sculptures in the indigenous 
style the Buddha was shown only by symbol* tip to about the hit 
century A.D., while in the Gundhnran sculptures which are in flu - 
enced by Greek and Homan m human figure* of the Buddha appear 
from the very beginning. But in Booth India the Buddha was 
shown e< a human bring as well as by symbols, a practice which 
continued till the 3rd centry A.D. when the Andhra rule ended- 

Gneco -Buddhist sculpture.—The art of sculpture was well 
established oven in the 2nd century B.C. in the North-western 
part of India. Here the families of Greek sculptors who accom¬ 
panied Alexander had been living for a considerable period, ton- 
tmitiug the Greek art feafiUtrms. Wb*n the Kush anas came to 
power they encouraged the development of these art traditions with 
the result that a vast quantity of sculptures relating to Buddhism 
have hern discovered in this area. A great majority of them ltdnng 
to the time of Kanishka a great patron .if art, who was ruling 
from Peshawar. The art received a setback about the 3rd ccntnrv 
V.D, here, hut il was again revived about the 5th century \.Th 
and exi'inplf- uf > ••ilpturcs or this phase, mostly done in stucco, are 
excellent. 

The Gatidharari --cnlptur.-- of the early period are rtl-,'. rnrmnl, 
while those of the " Indo-Afghan " period exhibit qualities, such a- 
vitality, freedom and rpsliem. The scnlptuii 1 ^ nf th.. earlier period 
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trt executed in stone while the later ones are in stucco. The 
main difference between the Uandlmran and indigenous style;! is 
that in the former greater attention is paid to the. details ol human 
bodv than to spiritual qualities which are a distinctive tcature o! 
the sculptures of the indigenous style nf all periods. 


Gupta sculpture. —The sculptures of this period (1th to 6th 
centurv A.D.) are numerous and they consist of specimens 
illustrating themes of all the three religions. The style of 
iculpLores shows a confinimuon of the indigenous Kuril in style 
but rapidly tending inward* idealism. “ In its eliiSHical restrain; 
and mastery of materials, the sculptures of this period reemUe 
the works of the Greeks several hundred years earlier lhe 
Buddha figures (PL IV) of the Gupta period have as a rule, their 
aureole covered with beautiful carvings of foliage and other 
miniature figures, and worshippers are shown at the feet of the 
Master. Some of the most beautiful specimens of this period wore 
disco 1 *rer@d at S&ruatb. 

Chalukyan sculpture and its derivatives—In the Deccan the 
art of sculpture was developing in a mixed way. It returned all 
that was best in the indigenous style such as the decorat ve features, 
the supple limbs and the details of human body characteristic f 
the region while it was much indue need by the Gupta art tradi¬ 
tions Which were carried over to Western India through the inter¬ 
vening territory ruled over bv the Vakatikas. Beautiful -san*p.e« 
of sculpture of‘the early Chalukyan period (6th to 8th century A.D > 
are svailabK at Badami. Pattidakal and Aihole. The sculptures 
of the Eastern Chalukyas who were ruling on the eastern const w ltb 
Venei as their capital differed a little from those of Badami. But 
the Vengi school was influenced by the art of Amoravuti to a great 
extent The EashtrakntTifl who came to power in Western India 
after deferring the Budami Chalukyan continued to patronise the 
url and were responsible for the wonderful temple of Kail a sit at 
Ellora (8th centurv) as well a? for the beautiful .Tain sculptures dis¬ 
covered at Daoavukpadu (now in the Government Museum, 
Madras). 


The Western Ganf/a* of Tdakad also contributed to the develop¬ 
ment of the art of sculpture and it was during their regime the 
colossal monolithic figure of Gommatesvaru, 57 feet high, was 
curved on the hill at Sravaiw Belgola in the Mysore State, 

Beautiful sculpture® belonging to about the 10th and 13th 
Centuries A.D. have H*en discovered at Heumvati in the Aunnlv 
pur district. These were made during the rule of the Ntihimba-- 
who were feudatories nf flie Western Gangs- and others. The 
sculpture i* in the Western Chalnkyim style although i few ele¬ 
ment* of the art of sculpture of the Tamil country are found in 
the>» works. The details nf curving such pp Siva’s hair, etc., betray 
Tamilian influence. Contemporary with the Nolambas were rfie 
later Western Cholulcvft=. Tteprerenting their period are a number 
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“ 1 8Culp /“f f ' a wludi ihow tea tores atm lo those found on tba sculp* 
tureg of the early UioU period but with this difference that their 
uecorative details are influenced by the Deccuni bcW 

j? sc * itioJ °f itttfptuTv which flourished between UOO 
and 1300 A.D. (a reputad for vigorous modelling, t dumpy phyatnue 
and an extraordinary richness of decoration. The delicate carving 
of these sculptures is in fact in the nature of carving in more pliable 
materials such bp iv«»od, ivory, etc. Examples of the Hovanl i 
wilptures are to be found in the Mysore Statu, in the temples at 
Bdur T Halebid and Konmatlipijr. 

While the Hoyaata school of sculpture was producing such 
wonderful sculptures m the western Deccan, the school patronised 
- the takatijus of Unrungal who were contemporary with Hov- 
salas was producing sculpture,- which showed a combination of the 
Vr extern t lialukyati and the Eastern Chalnkvan traditions. The 
figure semptun.. are elongated and they aru .shown ,□ interesting 

“ d « taw,in * 

Tamilian sculpture.-The sculptures of the Tamil country 
dating from the 7th century are ampler in treatment il.nu thoi 
In # t1i0 1me . 5 of ]ts fignrea, in its treatment of 
f ° T? piefl * thi * sculptiture resembles the 

'\2 i hut T lf LnF strength than the 

Amaravai. and Gupta sculpture," The poses of the figures are 
treated less heavily in this sculpture than in the Chalukina *neai, 
mens As in the case of architecture, the Chalnkvan and Tamil 
aculptures developing independently till Vijav.na-ar period 
when the traditions of the Tamilian sculpture began i<Td JLfe! 

t ,,T h r5 V f t ^- dB ° f TamSliji " iTduteeture-Palkva. Early Chola. 
Eater Chola. \ ijayanagar and Modern—have each its own charac¬ 
teristic type of sculpture too. A gradual evolution of the feature* 
of the sculpture jb mat with as time passed on. 

Palteva Period.—-The figures are natural in pose and their 
modelling is fine^ The draperies are heavy and the ornaments are 
few and delicately carved. Feminine figures are Wttmnely prace- 
, tlGlr workmanship immediately brings to the mind the 
voluptuous women of the Amamvati sonlpturea. In ^enernl the 
wnlpture? of this period are distinguished by an extreme simplicity 
o_f treatment and gracefulness of form and high restraint nf decora- 
live designs. 

Early Chola period.— Tim sculptures of tiiis period a» noted 
for their classical restraint and grace, reminiscent in feeling of the 
earlier classical G opta sculptures nf the North. In pose and mnuld- 
ing they tend to be formal although in the best examples fPJ V' 
a high degree of "race and dignity are easily seen 
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Later Choji period*—Tim sculpture* of this period chow ii 
marked tendency to cgQveatkmaUBe the poses, draperies and 
ornaments. Sevflftlitleee there have come down io its a few 
tT-iilptftiYa oi tinb period which Lave pre^rved *k$ liugeno^ classic 

t nidi tiniLj. oi the earlier pc nod. 

VJ jay unagar period. —The examples of sculpture of this period 
show an dob rat ion of details such as draperies jmd ornament b,, 
winch is unknown m the sculp Lure of tlie mrkei periods. The 
\Mtet- and form? themselves are still more conventionalised. The 
face is somewhat expressionless with sharply pointed and promt- 
tient noses and vertically grooved chin. Examples of these are t q 
Le found at Hampi in the Bdlajy district and m the temples and 
towers erected by the Vijayanagar kings m the different parts of 
South India. 

Modern period. “Even during the post-Vijayanagur period the 
art of sculpture specially the religious sculpture, was practised 
widely as will be testified to by the examples of sculpture that are 
seen m the temples built during this period. They are usually still 
in id lifeless with noduly prominent noses and conventicimlised 
draperies and emblems. The general character of these $Culpiur&j 
is rigidity. 

Metal sculpture, - Side by wida with the stone carving, there 
existed the practice of making artistic images m metal. Thai the 
art of bronze figures was in vogue in the 3rd millenmim BjfL i* 
exemplified by the small bronze figure excavated at Mohenjo Dam, 
Coming down to the historic periods t the metal figures that belong 
to the period from the 1st centuiy A.D. to about the 5th century 
A,I\ arc also few. Ean^hka^ relic casket with figures of seated 
Buddha and others, from Feshwar, is a well known example o f the 
art of the 2nd century A.D. But the figures arc not fine and do not 
compare well with the contemporary stone figures* Perhaps the 
immature technique of working in bronzes might be a reason for 
their somewhat primitive features. 

A good number of examples of Buddhist bronze* of the Gupta 
period have come dow n chieily from Eurkihar, But there is noth' 
mg to excel the superb bronze standing Buddha figures from 
Bult&Dganj now in the Birmingham Museum. To on earlier 
period than this belong the bronze Buddha figures unearthed at 
Amaravati now in the Madras Museum. But unlike the Sultan- 
ganj Buddha, those Amaravati ones which are the earlteat examples 
of bronzes of South India, show features of undeveloped style 
although the faces arc highly expressive of qualities of setf-posa^s- 
riotj and spiritual calmness. In north India* bronze figures were 
produced, in some quantity * during the Pala and Bens periods in 
Hie Bengal region while in ha other regions not much attention 
W 2 K paid to this art. In South India h bronze casting was in vo^ue. 
on a restricted scale during the Pallura period, greater attention 
having been paid to the art of stone sculptures. Further, bronze 
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tig are-’ were not imwmsjtj' to that period because theia •‘j 1 
fi'iditv regarding tile admission of people into the templet* which 
therefore naturally restrained the u ibo of such movable Bgaitt 
jutended for purposes of taking out in procession , a practice which 
become universal during later periods. The few images in metal, 
dauned to belong to Ltus period, show the same characteristics as 
are in el with in the atone sculptures of the period. Th:s is true 
also of the metal figures of the subsequent period- Of course, 
then- may he some little difference in the modelling and decoration, 
etc., between specimens of metal figures and those of stone which 
is inevitable because of the difference in the materials and the 
technique employed. The aecte of V uislinavis lu and Saivifetn 
having become well established by about the 11th century, and 
caste distinctions also h&Yitig come to stay, tbo practice of restrict¬ 
ing admission only to high 'caste people into the temples came to 
b^ 7 practised widely. Thin necessitated the taking out in procession 
the images of gods and goddesses bo as tu enable the musses oi 
people who were denied entry into the temples to have durshcu of 
tho Lord. So there was need to make a larger uumber of these 
portable metal figures as it was not easy to move ont the stone 
figures permanently installed in the sanctum. Consequently a very 
large number of metal figures dating from 11th century A.D. have 
come down to us. Amongst them are found images of gods and 
goddesses- of the Hindu pantheon as well as Buddhist and Tom 
images. 

Of South Indian metal figures, those of the Chula period 
(9ol> A.D —1300 A.D*) are charming and dignified. Especially the 
groups of Vishnu with Sridevi arid BJiudevi and Kama (Fl. VI) with 
3ita, Laktihmanan and Banuiuan, in the Madras Museum and 
national Art Gallery, Madras, respectively, are excellent spec!mens 
of the art. Above all, the metal figures of Nates* produced during 
[hit period, have evoked admiration of artists and coouoiaatsuia from 
all over the world. Of the Nates* figures, one from Tiruvalangadu 
m the Chit tour district iuid another from Velangauni in the Tan 
iore district gre masterpieces of metal work aud the French artint 
A Rodin went into raptures over them. Another interesting 
Natcfn from Punganur i a illustrated here (Pi. \H). 

TerracottasAs forming on important item in folk rituals and 
cults, hand-made terracotta or clay figures have been occupying a 
special position for a long time in Indian art, A large uumber of 
nxMttnlt* of this folk art have been unearthed in M»h>-mo-Daro 
and Harappa among which the figures of the Mother Goddess type 
abound. But, as a rule, the human figurines are somewhat crude 
compiled to the animal and bird figurines. 

As in the case ol the other arts, few specimens of this art 
belonging to the period from 2000 B.C. to 300 B.C. have been 
discovered. But a quantity of such figurines, made liv hand and 
with archttin features such as are found on the figurines 
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of Harappa culture have been ihBcovered in different part* of 
KorUi India au d they irave been assigned to a period earlier than 
tins Mauryon period. The example* deiimteiy attributed to th« 
Mauryan period are teen to continue the older tiiuhljiiLis, *tid 
among tuese grey coloured figurines are note worthy. A little later 
10 the bung i period, tlie figurines while being still in the round 
are worked by a double process, namely, the Eambmade body 
i* [fixed to the Head, mode from a mould. This technique oime into 
uho for the fir&t tune now. Alter the introduction ot the use of 
complete moulds, about the first century B.C., the art made 
rapid progress, md moreover the examples done in this style 
’ended to be more artistic in quality than those ot the previous 
period. The weii-fcnow p n oxampieb of this period are the titles 
macovered he Matlnim, Eo&ambi, Abida-batra, Taiua, etc. More 
far-reaching than the technique was the emplacement ot religion* 
figured by secular ones with the result that a large number of 
figures of men and women and of couples \mitntimin) ui iliiieient 
poses, etc., were produced during the period. A number of 
terracottas of tint and the subsequent periods were also found at 
Pondicherry in South India. 

-During the Ku^han period, the art reverted to the band-made 
technique. As a result of this* the examples are crude. But this 
stale of alums did not continue for long, as, with the advent of 
the Gupta age, the terracoiia figures came to occupy a position 
aimiLir to sculptures in stone and big temples built of brick began 
to be decorated with beautifully carved terracotta plaques, ibe 
surviving brick temples at Bintragoaii < Kanpur District) and Sirpur 
further how thai moulded bricks were also used for buildings. 
Of the Gupta terracodUa. a good number are plaques pressed out 
of moulds; but as equal quantity of large panda in high relief for 
use m buildings was also met with. I his art persisted up m recent 
tunes as would be seen by the brick temples of Bengal and the 
figures of folk deities of South India. 

Paintings—Murals-—The graphic art has had a long history in 
India. A variety of folk-ram^ymbolic painting was in vogue in 
the 3ril millennium B.CL The examples of U it* art are both in 
single colour (monochrome? and in several colours (polychrome). 
The traditions of paintings were con tinned in the subset pient 
periods. They were also much improved upon. Tbe fact that 
i he painter's art was much encouraged is proved beyond doubt by 
the numerous references to the halls of paintings (cJutrasdal and 
teachers of painting in the literary works of different periods and 
localities. There is a separate section in the Vishyiudh&rmctlaram 
devoted to the technical aspects of painting. 

The earliest extant examples of painting date from the 2nd—1st 
century B.C. and are found in the caves Q and 10 ni Ajanta. 
They are vigorous in their lines and imbued with a naturalism not 
1 1; com pie tel v freed f ruin arc Imic f eat ores 
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ILerfl is an abrupt break and Iurtlier examples of the art ate 
available only from the 5th century A.D. They are again at 
Ajanra in the liter eaves, suck m cave So* 16 and dig cave? at 
The- subject* are Buddhistic, and along with the delineation 
of the Buddha and the Bodimuttvas, a number of domestic scenes 
revealing a vast panorama of social life of the times are painted, 
it lias been remarked by very competent critics that although the 
paintings abound in ih-taila, (bare is rarely a repetition of any cne 
o. them. Thu (net shows unmistakably the deep knowledge uf 
the artists. Above all, the expressions of the figures in diem are 
Hiprri. Famous .samples of the paintings of this period are the 
nountsjittvB Pudroapani in cave Xo. 1 the Mother and Child 
ia I'.ivt Xo 17, both at Ajanta and the scene of merriment and 
dance in the J3agh cave. 


In this connection, it has to be said that a large number of 
Buddhist caves containing wail paintings were discovered in pWn 
such as Barmyun in Afghanistan and other places in Central Asia 
llieae paintings are dated from the 6th century to (ho 9th century 
A.D. Although these examples show a mixture of Indian, 
Iranian and Chine bo traditions, the earlier specimens are predomi- 
nentfy Indian. It is through this route that the traditions nf 
Indian Art, particularly of painting, travelled to China and Japan 


In South India the art of painting has been a fashion from 
sery canv tunes. But owing to the non-survival of an? kind of 
etructures belonging to periods earlier than dDiJ A.D, neither 
Specimens of sculpture nor those of paintings of this period have 

°™* t0 . u *' , At the of I he 7 th centurv A.P., the 

artists of South India were very active and examples of wall r.vint- 
ip.gfi of tlos period are found in the famous Jaiuu. cave temple at 
hittaimavasaj near Pudukkottni, attributed to the time of M iiien- 
dravarman 1 of the Falkva dynasty. Although the murals of 
Sittaunavasai are a little later in date than the Ajanta paintings, 
n close scrutiny will show the remarkable height to which the 
art was developed m Soutb India at that timo and the va-t 
difference m the form, content, details, expression, and the 
tedm 1[1Qe between them and the Ajanta painting,,. Later examples 
in the same style are found in the Exilttaarjatha temple at Ksnchi- 
puraia and m the Siva temple at Panomalai, both of about TOO 

A. 


That the traditions of the painting were ucrAitmed in the 
subsequent periods is shown by the paintings on the walla of Jaina 
caves at Timmalai in the North Arcot District, dating from the 
1 11 century A.D., and the Uth century wall paintings recently 

Mr f if “ £ e * B fM T p1e at TaQjore - B *«• hunt 

hy the Great Raja Raja Chola I. The superb rythmic movement, 
great vigour and beauty seen m the figure of the dancing girl at 

Tan[ore°” tinilft5 ™ ^ asncin S ta the Brihadiswa 
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Liter examples of the an of painting in South India are round 

it Hampi p Bcmiapalkg Ltepakfilii and m a number oi piiiuee 
in the Kerala Stale such Trivandrum, Budoifl n \i bhap iiram and 
Malta ncbarL 

Miniature paintings of Eastern India.—While the development 
of w all-pa jo ting was going on as noticed above, third was a reaction 
agiiJaet it which muaiteJat^d itself in tiie growth of miniature 
paitingu, in Eastern and Western Lidia, Generally the niimaiwea 
took tha form of ill usl ratio eis of manuempte, and the snbjecta 
dealt with are gods and goddessea oi Buddhism and Jftinbm. This 
an is characterised by simplicity in composition nod flowing Lines 
as well as glowing colour schemes. It im exempldied ly the 
representations in the famous Euddliist work Prajnaparamita 
dating from the 10th—11th century A.jJ. of the Bala penod. 

Western IndiaIn Western India, miniature painting baa 
had a coqiiquuub history' from 1100 to 1600 4.D. Tht* painting? 
were illii&traLimft of Jama manuscripts, the earlier ones having 
been done on pdm-haves and later ones on paper. The early 
fc-peeimens show the use of red colour in the background while the 
later ones show the use of blue and gold, the noteworthy cbaioc- 
tenftice of these western Indian miniatures are angular faces with 
protruding eyes, pointed noses and great elaboration of decorative 
demh, The subjects are from the Jama texts meh us he Kjlpa- 
surra, and the Vaulina va texts such as the Gitagovinda p Bha^avafa, 
etc. The secular paintings mainly deal with the theme of love, 

Rajasthani. —The miniature paintings produced at the rourta 
of the Rajput kings form a distinct group and they were contem¬ 
porary with the miniatures produced in the Mughal Court at Delhi. 
Beginning with the 16tb century A.U., the hujii-rimni school has 
had a varied development and its influences are met with in the 
independent hill schools of the West Himalayas of 17th and 18th 
centuries A.D. The chief quality of the Rajasthani paintings is their 
idealistic representation of the emotional aspects of the Indians. 
The figures ol human beings and those of animals and birds are 
also idealistic. The themes are varied and the sentiments of Lve 
and devotion are mingled with ftn exuberant joy of life, the 
common subject-matter being the Krishna legt-nds, The most 
important class of Rajasthani miniatures i? the series of Ruunmalas 
or paintings of the musical modes. These modes afforded great 
opportunities for artistic treatment. The best examples are those 
of the 17th century A.D. 

Pahari ot Hill Schools. —The examples of miniature paintings 
found in sub-Htnalayan Stales such as .Jammu. Basholi. Chamha. 
Kangra, etc., are also in the same tradition. Of these flip Kangri 
and Tehri-Garhwal schools produced a number of good specimen a 
during the 18tli and the early 19th centuries. The subject-matter 
was Krishna's boyhood pranks and his love episode.’ with ftadha. 

U 
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Tlit; Bashoh paintings bein^ di&rmcteri&ed by the use of brilliant 
cuioun and vigorous tine* rank high amongst the works ot ihv 
iJjinalayan schools. 

Mughal.—Tim Mughal emperors were enlightened f«ntrarn of 
in p and they encouraged the ait of pointings Akbur and ^jiue of 
his atiocessora ire *aid to have learnt tim an themselves and invited 
master artists to their courts for executing ilhistraLions for many * 
masterpiece of Sanskrit and Persian hteiatme. tinting these 
illustrated works are the Bamay&ti& p die Akbar-nama # the Mali*- 
bharata and a host of other works, Besides these book illustrations* 
a number of portraitures of emperors and noblemen and court 
scenes were also painted- The Mughal school was eclectic .«nd its 
works ahow a judicious combination of dements from other schools 
A clear distinction of paintings of the (Jughsl school is found in 
the various facial types- ot diiferent persons actually painted from 
life while in the Gujarati and Bajas.b&m pamtuigg a Ue idealised 
facial type ia repeated. 

The painiings done during the regime of Jehangir are mainly 
episodes from his life and they are distinguished by delicacy of 
lino and beauty of colouring. Many beautiful paintings of animal* 
by list ad Mansur of Jahangir's court have survived. 

The art of miniature paintings enjoyed as high a position in 
Sbijahan’i Lime as in the previous periods, But the painting* of 
ni$ period reveal careful treatment and line decorative details 
although they are somewhat conventionalized. Owning to lack of 
encouragement painting naturally began to decline during 
Aurangazeb's rule. Artists from Delhi went in search of new 
patron a. Thua a good number of artists came down to the Deccan, 
where they found patronage not only from the rulers of the various 
Muslim kingdoms but also from those of the Vijayanagar empire. 
A good number of miniatures of the Doccani school have been 
preserved. While they are not of good quality so far as drafts¬ 
manship and expression are concerned* they are distinguished by 
siime characteristic embellishments such as carpets* balustrades 
and furniture not met with in the Moghul i )t Raj Irani miniatures. 
Further there have been set-backs in the history of this art in the 
Deccan owing to the frequent political change. The result win 
decadence. Nevertheless a few specimens such as the Yams pat* 
paintings from Cuddappah show a high level of artistic achieve¬ 
ment not only m composition and colour scheme but aUo in the 
vigorous and preme lines. 

Bi»w paftittngi of Tan jure and other places.— The art rf 
miniature pain ting wsa also patronised by the Maratha kings of 
Tanjore and by people in general in sock places, as Patna, Delhi, 
Calcutta. Banaras and Lucknow, They are mainly portraits, and 
preserve the traditions of decorative details. The class of miniature® 
portTEving men and women of different communities and animals 
and birds, are specially noteworthy for their almost photographic 
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exactness and clarity details. This realistic approach was due to 
the inilLienees of .European art, Although uie earlier 'J injure 
mini at tires are tolerably good the later ones show progressive 
deterioration in quality, finally to be superseded by a type of 
Western an not worthy ot me a non. 

Arrangement o( the materia s of H story In a Museum. —The 

abn\e lui reduction to the various aspects ot the archaeology of 
the historical periods of India, is intended to give a musioioglst Lhe 
thooreueal basis Lor tub more itnpci t&nt work, namely, the impart¬ 
ing of the knowledge of the ancient history of India to the 
visitors and students by means of effective display of the materials 
of history in IijS museum. The importance of tins method is that 
instead of teaching vocally, the visitors are taught through visual 
aids. These materials include all things that the hum in mind could 
conceive and the human hand could produce. Broadly, they may 
he classified under various heads such as pois and paub, food 
materials, costumes and jewellery, toys and drills, vehicles and 
conveyances, tools and weapons, residential building? and reli¬ 
gious edifices, coins, weights and measures, art and literature and 
a host of cither things. According to the availability of the Apace 
in. and the resources of. a Museum, the display of these articles 
may he either elaborate or limited. In either case it is necessary 
to divide the materials into well recognised groups periud-wise in 
a chronological order. This may be done ns follows :— 

THE MOST ANCIENT INDIAN CIVILIZATION OF THE 
INDUS VALLEY. 
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Wow the question arises as to where exhibits to illustrate this period 
of Indian history can be got from, as the number of items of 
antiqiitiai bearing on this civilization jg Jinn ted. They are 
preserved in the National Museum, New Delhi* and in the Depart* 
Jnent of Archaeology of India, New Delhi* It will therefore bo 
difficult to get original specimens of these. In such cases actual 
from, or authentic rep hone of, the originals may be obtain'd 
bom those two institutions. Even supposing that it is difficult to 
get such casts., etc>, a person pluming to build a museum need 
n &t disheartened. He may get photographic enlarge menu of 
Ilk 
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at least a tow articles representing each of the various group* of 
antiquities and display them in bis museum. KacJi c^hibn 
whether original, cast or replica or photographic print should he 
properly mo tinted and provided with a bnei but teUingly-wurded 
label in three languages, namely* regional national and niter* 
national languages. 

Another e^utial thing to tie borne in mind Is to show at [be 
commencement of this display-room a large map of India with tha 
Indus Valley region marked out prominently in bold colours* 
in partial idles *ucb a* Mohenjn-Daro And Harspua where the 
bulk of the antiquities were unearthed should aim he indicated by 
bolt! letters. This map must be followed by a general label which 
gives in a nut-sliell ail the salient features of tlm civilisation. These 
two items will be found u&l-JhI by the educated adults visiting the 
museum. In order to make children and the illiterate aduhr- under- 
stand the chief characteristics of this civilisation there should be ■* 
large picturesque chart at the end of the display-room. This chart 
should have at tbs loft hand dde simple titles hi three languages^ 
of important aspects of the civil isation written in bold lei ter a. 
Against each title should be shown diagrams and sketches that can 
bo easily understood by the children and the illiterates. The chart 
for display-room in question may he as follows:— 

INDUS CIVILIZATION. 

ISflGta R.a^ i™ B.a) 

TOOLS 1 OF COFFER ANTI STONE ONLYp 
IRON TOOLS NOT CQML INTO USE, 
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HOUSES BUILT OK LARGE BURNT BRICKS. 
STRAIGHT STREETS CUT AT RIG EFT ANGLES. 

DRAINAGE SYSTEM PERFECT. 

IN SHORT, WORLD'S FIRST PLANNED CITY. 


165 



Fr , 11 t2.VSmEETB T a hooseb. 


V> ILL'AT WAS STAPLE FOOD OF THE PEOPLE. 



Fjo. tw> WniAI MTAI. 
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PEOPLE WROTE AND REA D PICTURE Ik 
thet did sot know any alphabet. 




Feo MH_ Gn™ or P.croaBArK* 
THERE WERE EXPERT SCULPTORS* 




Fic. lutt. &putFTrriii m mli 
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DANCmO WAS KS T OW*\ 



b\vi* HStf + ABXXCfcM 
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C $ tVITB RELIGION’ WAS IS VOQUB, 



Kia-111, im i'ltuj-An. 


f 'EAD BODIES BTTKtED Df COFFINS. 



EWi 112. Rt triat. u( CvTmt, 
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The display-room should bo spacious and the exhibits kept to the 
minim um ' All the small items of exhibits, photographs and charts 
should be shown at the eye level of a boy of 12 to 13 years of age. 
If there ws^ wall space above the exhibits, which gives an impres¬ 
sion of emptiness and monotony, it may be filled np with suitable 
panels of paintings. Each of them may depict a scene of life of 
those times. These paintings will of course be imaginary. Bat 
nevertheless if the representations of men, animals, designs, ens- 
lames, etc., are similar to those associated with the civilization 
the painted panels will add to the effort of the display and their 
colourful character will be appealing, especially to the young 
visitors. Tims thev well assist the retention of the facts in ihe 
memory of the visitors. 

The next period of Indian history is between 1600 B.C. and 
GOO B.C It is represented by the Yedic tilH' 'i and is therefore 
HTTed flie Yedlc peflhJT TTn signifiniint an font ties b elonging to 
thifl perils! have been on earthed. But the evidence fumisneJ by 
the titentnre afl&nt the nodal life of the period is wicli that it is 
possible to reconstruct it. somewhat satisfactorily, under the various 
headings as mentioned tinder the previous period- There are also 
quite a number of new headings characterising this period ; 


VEDIC PERIOD. 


(Ffflm 1500 B,Ci to 6CMI B#C*) 


t r 



Tn vi*w of the fact that antiquities representing this period are 
few. the section devoted to this period may have to be filled with 
Claris and murals. In this section also, a large map nf India 
showing clear!v the extent of the area which was influenced by the 
Vcdie culture may W exhibited- The chart at its end uf the 
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section can contain only topical headings„ aa the headings cannot 
he illustrate with diagrams, etc,, of actual specimens TMi 
chart may be as follows:— 

Vedic fehios. 


two B r Q —SM BjC* 


1 - (JnrapitaHon of ihs Yak[h tt^g Fadi, 

A eIlat va.ru 

V 


Vajuf Vfd*. fltmfcwvd* Bind 


2 . Iron cftfrjfl to bat ui#d uridoly, 

3 . Kin^rfoTVi and tt* public* w*r* ^labltihfrd. 

*■ Grat thiakftri like Jiaokm p TajnAvulkyt, *tui rho qibcj* 
fi. V'iirLoi]® m t§ Ond rtflfcgiouB wts r * profiled. 

6 bcHiN'i built wochJ ond brick aELnod, 


liv** 


7+ Y»rmiraia^ v u intHduf«i. 

Si Elaborate arfuii^m^iUi for war wens d^Tupfd. 


Even here the wall npace may be filled up with panels of paint- 
mgg depicting scenes from the Vedas and Upamshade, 

Similarly separat? sections may be arranged for the following 
periods / 


North India —- 

1- Nanflas and other dynasties* 

0. Mauryas. 

3- 9nnRJi$f + 

4- Ifusharmg. 

5. Guptas. 

6. Vardhanaa. 

7. Pala&« 

8. Gtirfaru. 

9. Rajputs. 

10. Muslims. 

11 . Myghalfl. 

Dfffctin — 

1. And hr as and Kalingw. 

0. Kshfltrapaa. 

3. Kadarohaa and Vakatakas. 

4 . Ftadami ChflJnkvas. 

5. Pastern Chahikyas. 

6. Rnflhtrakntas and Gannas, 

7. Cfiafokyag of Kafyani. 

8. Rakatiyas and Hnysalae. 

9 . Yifayttmgtr, 

South India * — 

1- Third Ran^ain Age. 

3. The Cher&&, the Oboists and the PaMvu 

3 . Palla^a*. 

4. Pandyma. 

5 . Imperial Chnlan. 
fls Later Pan dyes, 

7, Yijayaa&gara Viceroys or Kayaka, 
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Replica of originals belonging to these period* may be made to 
order with the help of the department of Archaeology» Government 
of India, Stiv Delhi and the Departments of Archaeology A the 
varidui States where the relics of the above mentioned p erio ds 
esH-, In the absence of replies photographic prints may be 
obtained from the same authorities and displayed- 

In every section, the map, general label, labels for individual 
exhibits and the summary chart are essential concomitants. Muial 
paintings sre optional. 


Co 1 lection.—Besides obtaining the necessary exhibits from the 
inf ti tut ions specialising in archaeology, the men planning a museum 
can collect minor antiquities mc.h as coins, miniature paintings, 
inscriptions on portable materials, costumes, etc. These aleo may 
he purchased from private dealers. Securing of such antiquities 
bearing nn the liktnry and culture of the locality where the museum 
is loco ted will be easier. In fact a museum should start with 
materials of ImsI interest and gradually develop into muse a ms of 
State importance or of National importance. 

Coins can be found in ancient city or town rites. They will be 
Usually covered by earth and will he visible after a heavy downpour 
of rains. Miniature paintings, ivory works, etc,* rnay be purchased 
from persons associated with ancient royal bouseholda. 


BtplTcas and cas**,— 1 These ean he made of any material 
Usua lly plaster of Paris Is empl o yed for the purpose . An artist or 
modeller is necessity for making replica! onarger or smaller sires 
than the originals, A trained person will do for making actual 
casln of specimens There are various method* of taking planter- 
casts from the origin ala* especially of sculptures and earrings. 
Rut the merit common method is the piece-mould method, Psvce- 
mnnldq made of planter of Paris will last for a long time* phee- 
fOdiild? of clav will he useful for taking ca^ta only one*. Making 
of pkdfer-ca-'ts of coins is comparatively easier. 

After making the casta, they will have to he trimmed and 
coloured according tn the colour of the originals before they are 
displayed In the gallery* 

Psckiri* ant transport o f stirfptnrQS- Stone bronzei 

earrings* etc , require careful packing before they are Iran^por^ed 
from the place of acquisition to the Museum.. The following i* 
one of the safest methods :—- 


Each piece of sculpture, etc,, should hs covered first with tow 
or packm* cotton tmd t ed to the upwtmen. This .5 covered tben 
with of 1 r] oth. Then feaj. -tifflv twisted mto the farm nf rope 
ahnnld he wnnnd cMj round the cloture from its, M to bm. 
This kind of mvefimf enables the sculpture to absorb all ebooke. 
Thri bundle should he packed in * box made of strong wooden 
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plaaka. The bundle should he placed on six inches deep ba^ or 
oiv or some such suitable packing material. Further all around the 
bustle there should be Fpace about six inches wide which should 
7 ^fhHy Packed with any one of the padring materials. Instead 
yf filling die space with loose hay, etc., hay may be stuffed into 
small pillows and placid all round the bundled sculpture as 
padding, This method lb a slightly better one- Then the box is 
closed with its lid using strong screws at close intervals. The box 
is afterwards hound by iron tapes. The box should be provided 
with coir rope handles which make (heir shifting, handling etc., 
-iisy. -hen the a.JihT=bes; of the receiver and the sender are painted 
on the lid legibly and neatly. If the material is fragile, it should 
7 ™ lrl Jy . wr]tTCT J m n f™ pi ices on the box It is always advisable 
to aentl the package as insured railwav parcel. Tt is also advan¬ 
tageous to entrust the transport. and booking of the package to 
l'ttputw tran.riport ageociea. 

Paintings, etc. —The packing of paintings, textiles, plater 
nf manuscripts and so on should be dffne differently 

As far M possible tames and glass-panes of paintings should be 
Tumnvnrl before packing. Then each of them is put between two 
sheets of rough paper. Then the whole lot of paintings is put 
between two stitf cord-boards which are wound round by twine or 
country twine. Tine bundle is afterwards placed in an oblong or 
souarv or circular tm or wooden box made to the required rire 
w,tt j at two inches of free space ail round tb, bundle Th* 
FT r.ce m filled with packing cotton. Besides, at each of the four 
comer- of the box, both below- and above the bundle, there should 
be placed, across, a bit of wood. It is intended to absorb the shock 
during transport of the box and prevent the pa in ting's, etc. from 
bemsr damaged even to a slightest extent. Then the lid is fixed to 
the box: and the box covered with oil doth and property stitched 
and sealed. The addresses o the receiver and the Under‘should be 
writ fen legibly on it; similarly the word FRAGILE also should be 
prominently indicated. The packages of this kind should invariably 
be insured and sent by post, instead of by railway parcel. Ra-JwaV 
pared transport may, however, be adopted in‘case a very laroV 
number of items are to be sent or paintings, etc., with frames ond 
p w nT ’f - R V° be r nt ' I n t lhis the ariide?i should he 

*** T\ T WS ,° f r 003 ° f * hr **** above but in 

stmnji steel boxes, which wdl not bend even slightly except during 

extraordtnanly Carole-« dropping or handling. The fmJi pninf 
m^. when placed ms.de such boxes, should be provided with 
FiifTicicTU (pianhty of padding between two rsmtioS m h* m 
rre^nt their glsF^-panes from being damaged due "to ^reless 
handling. .Tnrt as in the ease of parking, great rare should «Tsn 
be ffXBrciaed while unpacking the packages Before proceed,n “ m 
lt Ip . f^enttal to note down the condition of he parkwes 
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Reglsterag the artiolis.—Alter acquisition, the antiquities 
should be entered in b General Accession Register with brief 
descriptions and liiCB^ureiiients of them. This renter may have 
the fi-Howing columns 

GbxkraL Accession Rboistbr. 
n*w 

Serial Dirt* Bl lllMUm Mfltrrinl- UBMuraninflt, PtOWMIlWL 

s>kmil*rr iKillon. vJ 't 11 ' 

artiel*, 

m *d m « *w w 


cm, 

m 

■t r,P. 


iltiEj'njTo t» 

m 

* 


Initial* 
nr ih» 
BlUlMljiD- 

m 


1 nitkalH - .r I he 

mpu j vising 

UUlb^ti! J 1 

(10J 


Anurb^ 
Klrnmzv I - 
cMdaLlitil 


refill 

(HI 


tn this register the articles may be entered year-wise, conveniently 
calendar year-wise, i.e„ ibe first of the series oomaittcing in 
Januiry and the last of illseries ending with December of a veai. 

The advantage of having thin register is that at a glance it will 
be possible for one to say the number of items added to the collec¬ 
tion a year by year. 

After study of the individual items, which in several case-can 
be done only after the articles are cleaned and tutored, the annqui- 
tafe should be classified and entered id a special register for eacu 
group of art idea, e.g. 


JkcOWtit I. 
laiAK.t’L. 


REGISTER FOTI ScuJjriLFpMT* 


paTtleiilm 


Junuriil 


gctiDol or 


a* (*> 


m m 


tn 


<*> 


W Is* Liter 
tc £ hti-d. If Vi 




l^feTICCS to 
itubi-lrA 1 l‘.Ii. 


i-) 


Crv*J 

fer jfu(^rTlk 


biitfeh □( th* 
iQgMkf t Iiiin4 
KllUiDlttP- 


141 


( 10 ) 


tirpl, 


(is) 
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i'ba accession number in this variety of register may be eonlmuon*- 
Whan individual items are entered separately, the total numhei of 
iteiiis of a particular grout) may be easily known at nny time, 
besides, this register will sene as tbe basis for the preparatmn of 
a detailed printed catalogue or monograph. 

The custody ol these registers may be as follows * The general 
access ion registers may be kept by the supervising o dicer wherever 
there is such a separate officer. The classified registers shoulJ be 
Ktpi by the custodian or the keeper of the section. Some ineou- 
vementie is likely to be caused in filling up the crosa-reference 
columns in hgtli the registers. But in the interest of tue suleiy 
of the articles and the proper registration of them this work must 
be attended to without fail. 

Then llie serial number according to the classified registers 
should be painted indelibly on euch article. It will be advantageous 
to have only one integral number, e.g., 333 or 555. Cumbersome 
numbering as for instance 404/1937-38 x - (6) skrald be, as lar 
as possible, avo ded- Care must be taken to pairit or write the 
accession numbers neatly on the articles iu places not risible to 
the observer’s eyes. Painting the numbers indiscriminately on any 
part of an article must be avoided. For the sake of convenience the 
acee^inn numbers in ay be painted at the left hand bottom corner 
of the articles wherever possible. 

Storing of antiquities. —The storing of stone objects such as 
sculptures i* comparatively easy. They may be kept either in a 
simple sherl or better provisionally displayed in the open air on 
suitable platforms. There are however sculptures made of such 
soft stones as marbles and soap-stones which should be carefully 
watched as oven a alight dashing or rubbing against them will 
cause them irretrievable damage. 

Metal objects in general and articles made of precious melal 
in particular should be stored in very strong rooms. This has to 
be done in view of their great antiquarian value. Small articles 
like coins, medals and jewels may bo kept in safes while bigger 
articles such aa bronzes may be kept either in almirahs or in racks 
nr simply on the floor. Their sale custody may he the responsibility 
ib more than a siugl? person. Periodical" checking, at short 
interval#, must be done just a# the daily checking of the balance of 
the Permanent Advance in an office. This will prevent tbe loss of 
memory regarding the location of even the smallest piece as well as 
help the custodians to attend lo the proper preservation of articles 
immediately. Storing of pottery, beads, bricks, etc., is also not 
very difficult. 

Paintings, prints and manuscripts will present a problem 
ioi storing. The two former items should be kept ;n such n wav 
be to make an examination of them item by item easy. They should 
nui }<e spread in a manner which makes them bend, warn and roll 
Any one of these defects will cause damage to a painting nr a print. 
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The best way of staling them would be to keep each of them in i 
glass-topped drawer, several vertical series of which being arranged 
10 cup-boards. 

Textiles and similar articles may also be stored in the above 
manner. 

Treatment and Preservation. -The specimen* kept in itore and 
those oa show nre likely to be affected by a variety oi favtoi's such 
us atmospheric affect, dust, frequent handling, heat, light, and 
insects. Su, the specimens must he examined ai regular interwia 
and defects, if any. removed at otice. Even specimens o£ stone and 
metal arc affected. The case of the affected specimens ot anti* 
quitiea should be examined by a chemist well verted in the treat¬ 
ment of such object h. Tbs methods employed for this purpose are 
dealt with in flection VH of Lhis book. There are three chief 
methods of cleaning and treatment of exhibit?. They are the 
mechanical, chemical and electrolytic. The former two are 
employed fur simple treatments while the electrolytic method is 
employed for the treatment of highly corroded metallic objects* 
Tht stone article s which show eigne of decomposing due to saline 
action, etc., are treated with paper pulp. Anyway the work of 
treatment and preservation of antiquities including fragile objects 
and paintings is a speeialisTs job. 

Display.—Something has already been said about the display 
of antiquities, their photographs, and charts relating to them. 
Various effective methods are known to be in vogue in the museums 
of the countries- which are prosperous. In poor countries and in 
the institutions with little or no resources, experimentation of dis¬ 
play can he conducted only to a limited extent. IT sufficient 
resources are available, experiments can be done till a satisfactory 
arrangement is devised- Here an analogy may be given. In a 
marriage, the most important thing is the ntuai of wedding, The 
cither items of expenditure will be great or small according to the 
wealth of the parties concerned. Similarly, a museum should 
always concentrate upon the collection of significant art idea and 
their preservation. According to the availability of resources the 
whole collection or a part thereof may be pilt on show. Whatever 
may be nature of exhibits, their proper display, however, will 
always enhance their worth, and raise the prestige of the institution 
because of its popularity with the people. Consequently more and 
more people will derive the benefits for which the institution is 
intended. 

In the case of specimens of art and arcltaelogy, it is better 
that experts in showmanship are entrusted with the design :ng of 
galleries and the display of exhibits. They should, however, be 
in constant consultations with the specialist. 

As has been said above, the chief things to be borne in mind in 
display are the following :— 

(1) Restrict the exhibits, in each section, to the minimum. 

(3) Show only the best and the moat, characteristic of a group. 
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(3} Allow enough elbow-room to the visitors* 
i lj Put tip exhibits at eye level. 

(5j Put up proper but not obtrusive labels at an insignificant 

but convenient dpot iigaiuat each exhibit* 

lb' Have pleasing neutral colour backgrounds fur the exhibits. 
(7* Take precautions against natural enemies of exhibits. 

(dj Provide seats in the section for visitors to sit and ex amino 
the exhibits leisure!v, 

(9) Have r-ections of moderate si&e to minimise the fatigue 
that would be caused to the vis slots- 

(10) Between two sections provide a small room with its 
well painted with pleading colours, and place there a few pictures- 
of great beauty, a few items uf furniture and a few flower pots 
wttli tweet-smelling flowers. These tilings will not only rcl evo 
ilio fatigut of the visitors but also make them feel fresh while 
exa mini ng tho exhibits in the adjacent section. 

Labelling, -Labelling of exhibits displayed in the galleries and 
those kepi, in store, h* another important item of w^rk ol a museum 
curator or keeper. The gallery exhibit a Humid have, a?? mentioned 
above, general labels and label- for individual iti-ma. The general 
H1>d should be precise and contain all the information pertaining 
fco a croup of exhibits. In dividual labels should be very brief but 
contain all the relevant information such as the identification, 
school, period, material and the provenance. They should he in a 
neutral frnlour and should be displayed in a corner so a* not to 
distract the attention of the visitor from his appreciation of the 
antiquities without the aid of any label. This must be the rule 
in the case of works of art such as sculptures, broozes* paintings 
and carvings of wood* etc. Similarly the collect ton kept in the 
reserve shouId also be provided with labels fio as to identify them 
easily. 

Lighting. Besides labelling, the exhibits should be properlv 
lighted, There are two distinctly different views in the matter. 
Some say that in a tropical country like India, with plenty of 
natural light, it will be useful to utilise the natural light itself for 
the purpose of illuminating the exhibits, without resorting to 
arrangements of artificial lighting, involving a lot erf initial expendi¬ 
ture not only in respect of electrical fittings but also in respect of 
adjusting the architectural designs of the galleries. Others say 
Ihiit in -heRe modem times,, when advancement in technology has 
ryrhetl a high level of development, controlled artificial lighting 
of a suitable type may be employed for the purpose. They are aho 
of the view that this process will be leas costly in the W run 
than the cost of adapting natural light for this purpose. Further, 
they say that the natural lighting will have adverse effects on the 
“ , ltfl P arts ™ laFl y on such exhibits as paintings r textiles, leather 
work, and so on. hmec nu»t of the museums in India do not yet 
yn^eas enoogh resources to set apart a big portion of them for 
artificial lighting they cannot but depend on the natural tight for 
lighting the exhibits. 0 
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io the cast of artificial lighting, Lhe lights and tbuir fittings 
should be invisible, allowing the light alone to fall on the exhibits. 


Guide service. - Despite the excellent methods of display, 
labelling, etc., the meaning and the educational value of the exbi- 
bits in a gallery require to be orally communicated to the visitors 
especially^ to the illiterates, by intelligent, well-equipped, and 
enthusiastic Guides [assessing pleasing manners. Only then the 
visitors will be able to grasp Lhe full import of the exhibits, The 
Guides, lor their part, sliould only guide the viHitors into the 
my Bier ica of the displayed autir pu ties, by apedUng gatfaf and 
plaaantly. and to the minimum, tc the visitors. The Guide's chid 

a desire to learn and profit 

and tiTsuslSitTiTiiii intetcht 


aini should be to kindle in the_ visitors 
directly From lU exhibit-. L'linris, r-i -.. 
in them rather than to paratTr^Ius irui 


Posters, pamphlets and picture post cards.—Some of ibe 
chief iostrumeu^ in the hand of the Guides mentioned above are 
these. Effectively and invitingly designed posters hung at the 
ciiir inoCB t>; the g,diene- of .1 museum will iiitiact Lhe visit turn m 
the institution. Similarly, attractively got up folders with pictures¬ 
que and colourful reproductions of at least a few of the outstanding 
exhibits in the museum and containing the list of the whole Jot m 
hold print should make the visitors examine the items and 
understand their meaning effort tlesslv. At the end of their visit, 
visitors would like to take with them something. books or repro¬ 
ductions, as mementos. This should be supplied by means of 
beautifully made picture postcards, preferably in colour, of a few 
masterpieces'., sold m hr low a rote iw possible fo us to make tliftai 
JVuiluhSt even '<.i (lie poore-* rli : - of vi-iloi 1- . I lie Guide r dusy 
to in trot) tire naively tiio^c things to the viaitorr. This i& one n f the 
very essential services rendered by the Guides, h"cuuse these aids 
are to the mutual benefit of both the visitors and the institution, Tim 
visitors get enlightenment and FSiisfaction through these and will 
tell their pcoplcTand friends about them. Even if they do not hill 
anybody about the importance of the museum, a mere sight of 
tlies 5 aids in their hands will make their associates carious about 
the'actual exhibits and the institution where they are kept. 
Supposing, evervdav ten of the visitors to the museum take with 
I licit., when the'. ' muv . folders and [job tcards mid show them, 
each it least to two of his or her friends, the total number of persons 
in whom a desire for Hueing the museum is kindled works on,^ to 
< wen tv for a dnv. Thxa twenty multiplied by about 300 working 
days in a year works out to 6.000. Thus in a year at least 6,000 
people become really interested in the museum. This is plain 
arithmetic. This number will be greater as years pass by. 


Apart from These folders and postcards, pamphlets containing 
- little more lt f reading matter about each gmun of exhibit*, -mould 

he made available to those who want it and who can afford it. 

IS 
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Research publications. -Fw .ill the various t v t h-h uf guiding 
diiia mentioned above, the foundation 19 the research and corn, 
iJiirutiTi' stLuln-. nt the different groups of antiquities ami works nf 
■ji . 1 ,l t t t n*. -■ ' hi- tnost important aspect of the whole museum 

woi-ii. it helps the retention of useful items for display, the attiring 
of surplus Items and the discarding of the items which are of little 
or no Use-, it help the display of exhibits in any one of the 
intelligent ways of grouping such as chronological, typological, 
iconographies! and regional. It helps providing easy fatties for 
academic p.irsmts jn these aubjacto. So, the museum men should 
tn--t and foremost he specialist# in one or more branches of the 
aubjecr with which they are dealing. The manner of development 
of tito'various sides of the museum work as such which depends 
on rations factor* like the availability of funds, buildings, and staff 

L ‘J n . ' e - f A ™ 111 C0 , Qr ® fi lime, by the museum men. In the ease 
of wealthy institutions, the museum men who are experts in their 
own lines need hardly bother about the museum activities as such, 
as these can be safely entrusted to the bands <g experts in the 

«IdIi*li 2 ? to ° f tI>C “ MtiTttieS flUdl 03 ^B^tig of the galleries 

The results of the researches of the experts which tom. the 
fundamental basis of museum artivities should be published as 
laid when they are available. In these publications the reproduc¬ 
tion, of photographs of antiquities must be good; hot the reading 
r.iatler however, v«y important If there arc .1 number of -ucl, 
publications to the credit of a museum, that museum automaticdlv 
become well known m the world because more people will benefit 
- knowing about the contents of the museum through these publi¬ 
cations even though they cannot ,ee them personally. In this 
re^pccl ft 13 tin- publications on the museum exhibit* that are 
important rather than the window-dressing of the museum. jU thou fib 
the snow cannot he said to be non-essential vet window-droiwin" is 
not all important, at any rate it is not certainly as important as 
the research publications. Window-dressing helps to bide the 
“TT ^ o£>od material while publications broadcast the dory 
1 .i ™^ OD n o f a museum and serve as institutions in so far 

™ l ifted W - th A wh f b th ^ d - ai * concerned. The memory 
lit™! ? ^ndow-dressed gallery may be short-lived while a 
mere knowledge of the essence of the world famous Tiruvulungadu 
Natoreja to the Madras Museum leaves an indelihle impression in 
j TT1indft p lhose who are interested in it. Further, knowledge 
and appreciation of^ window-dressing will not make any visit™ an 
iota more learned after he completed his visit of the museum thin 
before be entered it. On the contrary, the knowledge about the 
Watatoja that a person living in a remote comer of the world, 
who has no hopes of visiting the Madras Museum, derives through 
the hooks on it. opens out to him vast vistas of Indian culture arid 
philosophy as embodied id this bronze piece and the beautv of the 

fignre pres him an idea of the heights to which the plastic art 
of India ha.fi reached centuries ago, * 
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Popularisation of the Museum—Anno tmcemeut oE recent addi¬ 
tions- ^lii order to make the people cont»umt-l; a wan, of the utility 
ol a museum and the practical serviced to the cause of education 
that it render^ it 10 very essential to forge ties of friendship with 
the Press and the radio, universities, colleges* learned bodies, 
leaders of men and intellectuals Of all these agencies it is 
the Press that is the mo.^t important friend of a museum keeper. 
Immediately after the addition of a significant specimen lo the col¬ 
lections.* iib proper value has to he found out and a popular but 
instructive note prepared and sent to Press, especially to those* 
papers which eater to targe sections ot the people, and wide pub¬ 
licity sought. The editors of such papers should be made to render 
this help in the interest of education and spreading of knowledge. 

Special articles —Besides these abort periodical amiouxicemcnia, 
museum curators should contribute io the Press special articles in 
popular language on an important specimen or a group of specimens 
In order to rnuE^tbe interest of the reading public in these subjects. 

Radio broadcasts.—Similarly, dm nest most important vehicle 
tif public expression, namely + the radio should be wooed and its 
medium obtained for publicising the recent additions lo the 
museum's collect ion and for broadcasting talks on special features 
of ike collections or of Lbe useful services that the museum renders 
to the people, 

Association with Universities, etc.— The museum keeper should 
he actively associated with educational institution like a university 
or college and learned associatton« by bringing the value of the 
contents o! the museum before scholars and learned men for 
dtseufifflcm. Professors in the subjects w r ith which the museum 
deals, may be invited to deliver lectures at meetings organised by 
ihi! museum. Every opportunity of the visit of experts from other 
parts of the country or from abroad to the locality should be availed 
of and arrangements made to listen to their talks bearing on ikeir 
approach and the results achieved through it s to the various 
branches of the subjects pursued in the museum This will enable 
ihe ac.juirfit]Lin of popularity for the museum in nil parts of the 

world. 

Publishing bulletins, —Such deliberations and learned ducoisionfl 
a3 mentioned above are always of great interest both to the specia¬ 
list* and to laymen. So lbe publication of tbs results of mm 
discussion!? in - the form of bulletins In quick succession will be 
another useful meaup of popularising the inusaum- 

Specmi exhibitions.—Tiling* acquired may sometimes imv© to 
he stored up in; itereve for wi-tfit of space for their exhibi ttmi in ITu 
galleries As almost all the acquisitions arc new and must be of 
FOUie interest or other to the public, it is not enough to give verbal 
publicity to them through the Press, It is essential that they an 
properly prepared for display and put up a special exhibitions 
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running for a stated period of a fortnight or a month before they 
are stored. A brief announcement should be made in flic Press 
setting out the salient features of the show. Besides, efforts should 
also be made to send special invitations to the authorities of schools, 
collects and learned bodies and even to individuals who are friends 

of the museum and who are known to be interested in the articles 
(Ai show. 

Mobile exhibition* — An extreme hut nn efTf^tiYe sfr s n iii mnu- 
hmtnpt Lhe museum i@ to bnn mobile units of exhibition intended 
to cater to the people inhabiting the n-moie nooks and comers of 
tire locality as well as to the people uf the nearby towns 
and villages. I he theory' on which this method is based i„ similar 
to tire idea of bnrofmg god to the doors of the people. The taking 
mi 03 or picture ttf grata and in procession h based 

-in this idea, because such processions are intended to rouble the 
wear and the deformed, the maimed and the lame to have (hrslum 
of the Lord s image when the procession goes through tire streets 
where these people live. Similarly, to give tire benefit of the 
knowledge of antiquities to sueli classes of people and others of 
simitar category, tire mobile exhibitor are vm essential. 
Although every mtrecnm cannot afford to provide for this, vat such 
Of those Qb have plenty' of naonrees ebonld have this method of 
popularising the museum as an important and integral part of their 
routine. 


Excursions to historic^] places .—Aaothor important ut&iHis of 

popularising the mnseum of art and archu-ologr is 10 assist in takin- 
m,t excursion partcc? of people to places of artistic and archaeology 
, ^tuatedln the neighbourhood of the town nr local ft v 

where the museum is situated. 

Administration —To attend promptly to the above men Limed 
activities, the mnseum -keeper should have a group of efficient 
assistants including an office-manager, store-keeper. accountant, 
stenographer, clerks photographer, dnffadar and pmire. All public 

Sn}J!! Ce r h d t* Pffmptly attended to. 'Hie museum-keeper 
hn .1 alwath be on lire alert to acquire funds and in the mdv 
ucuiiiHil.on of exhibits. Steps must be taken quickly to get the 
miuimi items o furniture, etc., made. Pmper arkngomantfshould 

-n* id *° vr PP r t le dema, ?^ B of photographs to visitors. Bringing 
^ut the publications mentioned above most be an imtStS? 

bolTt^t “ f° n * *H* A '*; ^ t0 ^ nt editions of 
hooks that are being exhausted. Tods, instruments and other 

materials required for day-to-day work must be constantly examined 

and fresh ones purchased whenever there is a need for them. 

The staff of the mnseum should he kept contented, because tire 
maintenance of the show-rooms and benefits th-ii accrue to -h* 

Sit *LjW jj! rou f h tb * “1™*, rest Sildy on the wilting enthu- 
*.ast,c and intelligent work of the staff. Tt is therefore of prim. 
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necessity to secure the full co-operation of the stall by all possible 
means. When their wants are satisfied and respects due to them 
given the -tad naturally dedicate tht-m^alves to their noble woi'K. 
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Man and His Cultural Beginning?, 


iLiu‘ 


specie! 
UpC-S l 
wllii'b 
Tito 


By C. J. JAVADEV, 51-A, T t,T. 

(Assistant Superintendent, Government Museum, Madras,) 

1, Introduction-— Anthropology is the subject which specially 
studies primitive and ancient man. It ia conveniently studied under 
three of its iiiuin aspects which are closely interrelated. Ibest) sic 
historical, biological and sociological aspects, ll) The study of 
riv man and his works is spoken of as Pre-hMory or Fre-historic 
jrhaeotogy. All the remains of paM civilisations of the stone, 
isie aud iron ages are included in this study. (2) The btologi* 
udy of man and ilia relationship to the animal world is based 
i principle of evolution. His 'relationship to several extinct 
meo, ^pe-tneo and nmn-apes and the extant species of 
d on structural features form the content of this science 
termed Physical Anthropology or Human Biology (3) 
nLi ^» of man a* a social being, ins manners and customs, 
kuowie.^BP of arts and industries, his material and moral culture, 
tradii,Jon, social structure, language, religion, etc,, is termed Social 
or ojpiraf Anthropology. 

Pre-history is divisible into certain definite ages each of 
i ia characterized by * certain level of culture of ancient man. 
_ in the Old Stone Age or Palaeolithic time man was at beat a 
lerer and collector of readily available food. He made weapons 
tools ul stone, antler, bone and wood and used them for 
digging, bunting and fishing. He knew rbe uiw of fire and u 
fi-ieii credited to have given bis dead ceremonial burial. But he 
h^.l Tl „ knowledge of agriculture or tin) domestication of animals 
did not make or use pottery. Large collection- of quartzite 
laments found in the lateritie formations of Chinglcpirt, Nellaro 
llfurtiool districts arc examples of this culture of early man m 
8oUtl\ India. These -tone tools are roughly chipped and flaked. 
This p|| 
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slithic culture is believed to belong to the mtd-,Pfm(oee»w 
South India, 

ag the next period, the iVeulif/n'c age, man is no ’onger 
dependent upon food-fathering. He has discovered the use of 
agrieukiArc anil domestication of animals. The making Mid use 
oV potter A is also considered to be a feature of the Neolithic peoples. 
Instead of the roughly clipped and crudely fashioned quartzite 
tools of - he Palaeolithic he had more or le*4 perfected the art of 
stone toe 1 1 manufacture. The ‘-tone tools were also mound and 
polished. The lur^e numbers of Ground and polished stone imple¬ 
ment 9 fnom the Hcllary district which have pointed butt and oval 
LKMO mcirti'Tn with a fine cutting edge belong to this period. Thnv 
t, 


14 




194 


Handbook ob wi;si£u>i techmqi'k 


are called ce It?, and are usually made of trap twk. Side b$ ^id' 1 
n'llb these tools we have a large number of small flake tools oi 
ebeil and jasper, The agriculture of this period is probably com* 
parable to the shifting cultivation of many of our present dev 
aboriginal peoples. 

Settled agriculture in said to have led to the establishment ol 
urban civilizations of the river* valley type, e.g., Nile, Euphrates 
and Indus. Here the discovery of copp;r and bronze led to then' 
Kune used for tools and weapons. Iron was entirely unknown 
during this RfOTize 9 Age when some of the neolithic stone tools 
persisted side by side with the bronze as is seen at Mobenjo ilaro 
and Harappa. The bronze age has also been recognized in South 
Lidin in Mysore and other places. While the Neolithic in South 
India is considered to be nearly ten thousand years old the Bronze 
uge ia believed to be ru uglily five thou him d years old. 

The Early Iron Age in South India is recognized to be ever tMi 
thousand years old. The large numbers uf iron Implements 
bottery obtained from numerous ancient South Indian bjjf llL ls 
illustrate tins period with which is associated lift pveva!er cc 0 f 
rude stone monuments called jriejaKflti. Then- include 
dale*, dolmens *, and stone circle* 1 . The um-bwiakf* of 
Adischanallur in Tirunelveh District and the Sarcophagus 1 

nf the Chingleput and South Arcot District a also belong t>, tbi* 
period Bronze objects, pottery, beads and chant shell ornai.ient- 
are associated with these burials. 

Ill, Physical Anthropology "i 1 Human Biology deals with W,v 
study of the human species and its division iiito several niAe*. 
Certain measurements and anatomical ehomcRrs are consulerVii 
to be diagnostic of racial groups and among these are stature, cololir 
jf the eyes, hair and skin, head, face and nose form, etc. On tiV 
basis of these features mankind is divided in.o certain lefmiuf 
race-—Negroid, Amerind, Mongoloid, Caucasoid and .dustral-jidp 
Of these the Caucasoid b again subdivided into Xordir, .1 tpint 
Armenoid, Dinaric, Oriental and Mediterranean types. Moat of 
these racial types ere represented in the population of India. 

Physical characteristics of the races of Indie.—1. The 
touts or Vcddoida .—Most of the aboriginals of peninsular 
belong to this stock- They have short stature, long heads, f'™ m! 
nent eye*brow ridges, broad short faces, flat broad noses, 'Ip. or 
si avy hair, dark brown skin and dark eyes. The Chenchus 
mnlaia and the Yeddahs of Ceylon ore good rssmptea, 

2. The Mediterraneans. —This forms the major ln 

tht population nf India. They have medium or sha_ f tr f UtLrp - 
longhli heads, faintly marked eyebrow ridges, broad, Ski 
prominent medium noses, wavy hair, dark or light brow; rt - n,r 
brown eves. Most of the Dnmdiim speaking people! - n " *0 

this t ype. __ _ _- 

1 TjVf.'. T. ■If1««n- 3 . WU0. 4 .(.own-nartT' 
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3. The Bmehy cephalic /I fmt no id**— They have mediam 
itainrc, round he el da with fiattened occiputs, lo ng convex noses, 
brown akin and eye_s, The majority of the peoples ut Maharashtra, 
CiLiji-ftii, Bengal atid Caimra o;im + under this racial type. 

4* The PrQt 0 ~NariiM +—This racial type is characteriml 
by tall stature, long heads* bug faces r prominent narrow noses, 
light t straight hair and light eyes. These are represented in rhe 
populations of Northern India, 

5 r The Mongoloids .—The peoples inhabiting Assam and the 
eastern borders of India and the eie-Him Mayan rugnjtj hdcog to 
this racial type* They have medium stature f often broad, round 
heads* medium ihu-h-h, fiat faees p dark, coarse and straight hair, 
ydlowiah akin, brown eyes and a prominent fold of the upper eyelid 
on the inner Bide called the cpicanthic or Mongolbn fold. 

None ul these groups can he considered to be pure Suit are 
the products of an age old process of interbreeding so that we get 
aU soils of intermediate racial types, one racial ty pe merging into 
another. Thun in South India the Vsddoids merge into the Medi 
teiraneaoB* the Mediterraneans merge into the Brachyctpbale on 
the one side and the Mongoloids on the other, 

IV. Social and Cultural Antltr^pology — The study of man a 
social being include’, two interrelated ieaLuies—Ms social urgani- 
satian and materLd culture. The mannpra and custom-, hdieb 
and practices of a tribe or comm unity are closely related te the arts 
and industries, dwellings* implements used in gathering* hunting* 
agriculture, war, music* dince r the wen ring appiiid and ornjiimuuj 
of the tribes. Many of the practice* of aboriginal people ate 
explicable only in the light of their social organisation and level of 
culture. 

The Kadara of Cochin and Clench us of the Nall&nmlais are 
food gatherers with a digging stick culture. The Suruiubas and 
Todas of the Nitgiris arc pastoral peoples tending their locks mi l 
herein The Mutuums arid Muthuvane of TrmnciM are given to 
axe cultivation called Fodu. The Savaras of the Agency districts 
are settled agriculturists. 

V* Collection of Anthropological exhibits. —Prrfcif for fc 
Archaeology, — -The fossil remains of early man and all the objects 
made and used by him are objects of archaeo logical interest. 
Among these are implements of stone, tools mud weapons of brons.-? 
aud iion, utensils and ornaments of bronze, pottery, ^hell, hone 
and horn, beads of stone and me al Moot of th*w antif initio are 
obtained from archaeological excavations while a fairly lurg* 
number of them can be obtained as surface finds from anti out 
sites 
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Pkytsual Anthropology^ Exhibit* under this head iinjlude 
:-kull types, models and photograph- nf the physical type's oi 
dillerent races, plaster-cast, reconstructions of the various Xuserl 
lvpe& of early men such as the Ape-man nf Java, the Ape-man of 
Peking, Neanderthal man. t'toMagnon man, etc. 

Photographs of the aboriginal tribes of South India i ,in he 
purcbaiied from this Museum at Hs. -'i per -+el of twenty hull |iUi tf 
size prints. 

Ethnology, —Exhibits under this head include mode I h of the 
dwellings of bucIi primitive peoples of South India as Kadars, 
Chcnelius, Todfls and Karat fus, then drew and ornaments, the 
implements used by them in digging, hunting, agriculture and fire- 
making* Musicalinstruments, objects used in religious worship 
and writing materials are also included among etlmogrnpUic exhibits. 

Anthropological exhibits nf the following types can lie entiee- 
Icd bv school teach arts with the etwiperstion of their pupils : 

A/odiitf.—Models of huts, limekiln, oil-mill, pot ter '& vlieel, 
hand loom, furnace, Persian wheels, etc. Such exhibit!; tan he 
purchased from manufacturers or constructed. Toys, puzzles, 
traps, musical instruments, artistically worked pieced of baskersy, 
cheap jewellery, votive offerings, objects used in various ceremonies, 
festivals and rituals can also be collected as exhibits. 

VI- Preservation of Anthropological museum specimens —before 

commencing the preservative treatment of anthropological exhibit 
the firhf essential step is the normal routine of Meaning, dusting and 
provision of insect repellents and insecticides wuah a? naphthalene 
and DJJ.T, 

Four definite stages have t« be recognized hi the treatment nf 
exhlbfr—- 

(ii' The identification of the object or material, iu nature, 
classification and labelling have to be attended to first. 

I f,) The n i:ure of deterioration to which the object or speci- 
men is normally subject to and *tage at wlikb such dcicrLoni- 
tion has taken place. This is nece&ary to vary the nature of the 
preservative treatment according to its state of preservation. The 
specimen may be new and quite freuli requiring very little treat¬ 
ment or it may be in u state of decay requiring verr careful 
treatment. 

(c. The nature of [be changes expected on preservative 
treatment. Here some of the injurious effects of certain pmcespes 
have to be foreseen and avoided. 

(d) The actual processes and techniques involved in such 
treatment and the chemistry of materials and processes. A detail’d 
and practical knowledge of such processes and techniques is e^'-en- 
tiaJ for the succesidtil preservation and protection of anthropological 
axhihita 
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Thfp [irtaervative tr^attiieufc ui aiitlirtJpulQ^wAl 6 |^stu^iis 
toiifiifil- m stiengttiwiing them and reducing the action o£ the 
vurimis agencies Mid mil to thcii ileti-rionUiuti «r destruction. 
Here considerable care and judgment is to lie exercised m deter- 
minin' the nature of the damage or other wise of ilu specimen »»hJ 
irs effective preservation. A record of previous preservative treat¬ 
ment giving the date- on which such work was earned onl and a 
detailed account nf the technique* and processes used m such pre¬ 
servation will lie helpful in estimating the state of preservation or 
a particular specimen. 


VII Special methods in the preservation of Anthropological 
museum specimens. —A classification of anthropological upturn 
specimane into ranteri&U of io> animal. <h) vegetable and 
tC) mineral origin is helpful in devising ways and means of (heir 
care and preservation, 

Among muriate of annual origin, are hone, math era, fur, hair, 
hoiII, ivory, leather, shell, silk and wool. 

Materials of vegetable origin include bamboo, bark, brn-ketry. 
leaves, fibres, textiles and wood. 

Mate nnI h of mineral Origin are beads, ghna, P^ry, 
easts, stone implements and objects made ol metuls and alloys sue 
in. bronze, copper and iron. 


A. Objects of Animal Origin—Bone.—Two lands of specimen* 

have to be disticiguiflhed here— 

(nr Actual skeletal remains whether ul human or animal 
origin :tre dug op in irditieologie*! excavations, (b) Tools weapon*, 
carvings and other artifacts made of bone are met wilt' as anti¬ 
quities or ethnographic materials. 

flw Skeletal remains arc preserved and strengthened n they 
are found in a crumbling condition by the «se r*f dieDw 
solution m Spirit (2 per cent) nr with vinyl acetate solution. The 
Solution is allowed to permeate the specimen before it ^ ■ ompt-lch 
rlnn out of the ^oil- 

(c> Bone artifacts if met wish in a weU-pre^rved coodrUon 
are clean- d with snap and water and treated with celluloid solution 
after thorough drving. If the specimens are in a fmede condition 
cleaning with alcohol is necessary before strengthening. 

FentlierJf-—'The dunce head dress of of * hp 

™king tribes of On^ and Central Proving arc decorated with 
pe&coclT feathers. Specimens which include feathers require care- 
M preservation. They tend to become bnttle and deteriorate 
easily. Fumigation with insecticides fcarbon tetruc 1 nri t T 1 ,l[ ‘ l,J ' 
bisulphide, etc.,) and storage along with containers of am^hor 
dissolved in lysol ensures adequate protection. For preservation 
spraying with . my thin solution or celluloid (*■* one per cent) 
is necessary. 
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Fur. — Fm* are liable to he attacked by mutha. This is preventiM 
by fumigation and protection with the use oi r insecticides in 
the case of feathers. The skin pm of the fur tends to become 
hard and brittle on long storage and the hairs begin to fall out- 
Under such conditions the skin should be rubbed with small quan~ 
titiea of vaseline or preferably a mixture of castor oil and rectified 
spirit (1: 4) P 

2Jair.“9pecimen3 made of hair preserve well in storage. If 

they become dry and brittle and lo-e their glossy appearance 
they may be treatL-d with vaseline in small quantities The u-mal 
protection from insect peata is nectary. 

fforflp—ArtidoB made of horn keep well under normal condi¬ 
tions. Cleaning with water is necessary if they become dirty. 
Creasy specimens can be cleaned with methylated spirit- Drying 
is nece&eary before storage. Strengthening of j^om specimens 
can be carried ont if necessary with celluloid solution, Horn 
articles must be carefully protected against insect pest*, fungi and 
bacteria by using camphor dissolved in lysol and naphthalene in 
storage or exhibit cases, 

/ru ti/h—O bjec'R made of ivory preserve very well in museum*. 
Cleaning Ivory specimens with water Is no; advisable. Old 
specimens tend to crack and split on being wetted. Alcohol to he 
lined in such cases. Discoloured or greasy specimens can be 
bleached an A cleaned by using hydrogen peroxide. Liquid soap and 
eplluktd Bolutinn is used for strengthening and preservation alter 
thorough [frying. 

Lmtk tr, —Articles made of hides, skins or leather tend to 
become hard and brittle with age, Such specimens are treated 
with a mixture of castor oil and rectified spirit (1 : 4). The 
membranes of drums, strings of ritiew u^ed for ln>ws and musical 
merriments sod leather thongs respond well i& this treatment. 
Coating the feather portions of such objects with the mixture iy 
repeated several time* if its absorption is slow. The mixture is 
thinned out with excess of spirit and applied fo facilitate absor|nion. 
The leather shadow play figure* in this museum are ^iven tins 
treatment periodically. This process increases the softness and 
flesibibty of the leather objects and prevents them from boroming 
bnrd and cracking op. Leather objects have to be carefully 
protected from insects, fungi nod bacteria. 

Shell —Article? made nf shells especially inlay pieces, bangle*, 
ring? and other ornaments are frequently met with among 
archaeological fin da. They are uRttally in a good state of preser¬ 
vation. They can be cleaned with soap and water unless they are 
in a highly decaying condition. After drying th* specimens are 
soaked into a thin solution of celluloid 
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_The deaniug w|d praservaton of article made of silk 

nill y be carried out much in tbe turns manner as any other textiles. 

' Wool- —Article? made of wool cun bo treated in the same maimer 
otbei textiles. Great cure should be exercised lit the protection 
of woollen objects against moths. 

B. Objects of Vegetable Origin-Bo "if** -of the Finn tire 
tribes of South India use bamboo for building their huts, for mak¬ 
ing household utensils, howa and arrows, fiio-making implements, 
■ligging sticks and musical instruments. 

In the nrsefenrstwa of specimens made of bamboo two kinds of 
articles have to be distingtSd. On the one band ttae are JjjjT 
and substantial articles which preserve well. Lh&* 
treatment in the form of a thin Coating of paraffin wax. he 
is melted In turpentine which is warmed on » water bath. The 
wax dissolved 4b turpentine is applied uniformly over the speci¬ 
mens The large models of huts of aboriginal people are *U 
treated in this manner for preservation. The smeller artede* ure 
usually made of fine bamboo strips which arc iwj b '«*"* 
mate/baskets, woven Utensils. purges, bap + e c. '■ _ 

given wax treatment or coated with creosote thinned with turpeti- 

tine. 

ifurfc.—Object b made of hark mid bark fibre are used by uumy 
hill tribes a* oruamenta, utensils and wearing apparel- l amffin 
wax dissolved io turpentine is touted with a hruah while 
solution is warm for the preservation of bark <*!«*«■ 
objects are small they can be coated with creosote and turpi n l mi. 

Basketry ,-Being of vegetable origin basketry articles lend te 
become hard and brittle with age and are to he preserved with 
care. Paraffin wax in turpentine is a good preservative. Beeswax 
dissolved in petroleum can also lie used instead of paruftm wax. 

fcdfltres—Attacks made of leaves are in common -w, among 
many tribal and rural peoples. Bolls of «• 

te dilate the pierced opening of the ear-lobe*. 

formerly used to wear leaf aprons. Palm-lea cad ans are e ill 
used for writing on with steel style*. Many household ad^ cs 
such as mats, screens and baskets are made of leaves. Such articles 

are best preserved by giving them a 0 Wli * 11 ' L 1 

turpentine. Creosote in turpentine may also be applied. 

Fibre* —Plant fibres are used for milking hags, nets, ropes and 

slings. Articles made of fibres are best preserved by treating them 
with paraffin wax mm3 torpeotio®- 

Textiles —Cotton textiles preserve well if protected from 
bacterial and fungal infection. They are, however, subject to dfcay 
uTmaSm of Sow combustion. IE tbe specimens are !«;*■*■ 
strong they can be cleaned and washed with soap and *ater. C^re 
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e-houid be taken to see that such wet cleaning in not likely to remove 
dyed or pointed designs on them. Dry cleaning with petroleum or 
alcohol ifl preferable especially if i he specimen is dirty or greasy. 
A elution of alum and gum arable strengthens textiles and freshens 
up their colours- Thorough drying and storage protected by 
camphor dissolved in iysol and u&pmh&fciiti protects them from 
fungal and bacterial action. 

Ifcod.—Enthnographic collections include a large lumber of 
articles made of wood Household utensils. implement# used in 
agrirtillure, bunting, digging and frremubing, ornaments such us 
combs and ear discs* musical instruments and many toys are made 
of wood. Articles made of wood preserve wdl if protected from 
insects and fungi. The preservative treatment consist* in coating 
the specimens with paraffin was dissolved ui turpentine. Repeated 
cyjats are to be given so as to ensure permeation of the wax into 
the porous portions of the wood. Creosote is also an excellent 
preservative of wood, Ii hap to be applied in ffie puiv form nr 
diluted with turpentine. Wood carvings can be preserved by 
coating them with var nish and linseed oil. Aseu treatment is also 
effective in protecting wood carvings from destruction by inaecti or 
fungi. 

C, Objects of Mineral Origin. —Beads made of agate, cam chan r 
chalcedony, quartz or other mineral stones require practically no 
preservative treatment except cleaning and washing with eoap and 
water. i sually 1 if-ad3 have then piTfanuioiis dogged up with soil 
or dirt and this is cleaned with needles. Glass beads can be treated 
similarly. Beads ol terra cotta sometimes require strengthening. 
This i- done in the same manner as the strengthening of pottery 
Ivida pottery }. If bead:? form a series, they con be strung together 
on a piece of thread. Broken beads can be repaired with celluloid 
Cpfneor if the broken pieces are fairly large and few. 

—Antiques of glut* can be cleaned with -n.ip uni water 
or methylated spirit. For mending broken specimens celluloid 
cement should he used. Glass articles which riiow rigrtM of devitri¬ 
fication should be treated with ono per cent sulphuric acid 
immersed in alcohol and coated with dilute celluloid solution after 
drying. 

Foflerj/. In the treatment nf pottery the following steps are 10 
oe recognized. Cleaning, removal of moil incruetalions, strengthen-* 
mg repairing and restoration. 

Cleaning should not be attempted in the ease of painted pottery 
unless it is made certain that such cleaning would not affect the 
pa infcing. 

(n) Chnmtifj .— Bepeattrl soaking in water is advisable if tlie 
roi is m good condition am! is not likely to be damaged by water. 
Coarse potteir and pots which are not Veil-baked are likely to be 
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destroyed by treatment with water. In such eases utrengthetiins 
alone is enough. Soaking in reponied changes of water removes 
salts which have permeated the pots and may damage them. 

<ti) Removal of mil meruatatiaivi.— MAW pots which aiv 
dug out of the soil hare soil iMxasUtkms of eddima carbonate 
which are unaffected by soaking in water. Alter cleaning with 
water the pot is soaked m five per cent hydrochloric acid- I he 
acid bs applied from time to time and the pot washed in water. 

<ci Stremthmitvj.—Whea pottery specimens are in a ermn- 
ling condition strengthening them is neceraary. bwli specimen* 
should not be cleaned with water nr treated With dilute acid- ih< > 
have to he kepi dry and a thin two per cent solution of shehac 
applied to them repeatedly by mean- of a paint brush till the elu¬ 
tion permeates the entire pot. This treatment baa to be repeated 
at intervals and the pot stored after drying. 

id) Repmfmg.— Pottery specimens usually break into pie*-^ 
on their being dog out of the soil during excavations. Very often 
entire pots are broken in transit on account of bad pdt k.ng In 
such ouv the broken pieces nr potaherds have to lie coUfloted 
together and stored together. The arrangement ot the broken 
pieces together for repairing resembles the fitting together ol the 
pieces m u jig-saw du*. The broken bits have to be carefu > 
cleaned and assembled. A mould or prop of plasticine is use ill 
in assembling the pieces together. The broken edges «it the pots¬ 
herds arc smeared with a thick shellac cement aodlwld together 
lo drv. After drying the mould or prop is removed. If all the 
pieces could not I* held together the mending work can bec*n*i 
em in parts The basal pieces are first joined together. 1 h* » 
followed by the body and finally the rim pieces arc put together. 

(in BenfrirufiVm — Iu repairing broken pottery it will be 
found that small pieces nre missing leaving gaps in the pot mIlhi 
mended. Such gups are usually filled up >" “ e “ B " 

Paris casts made to resemble the lost potsherd m tjiat position 
To carry out such restoration a mould is nyde out of plasticine an 
propped np again* the gap into which the mi^d plasteHs poured 
and the excess s removed by scraping off before it sets hard. 1 hr 
parts restored are allowed to set and dry thoroughly and then painted 
ov'j?r to match the coloui of the pot. 

Planter eml im >,hU -Replicaa of rare anti-ioities, 
gical specimens, etc-, are made of [duster a ari-. 1'V' iV i 
pities are made of alabaster. These are fragile and rim aid be 
carefully handled. They are often broken m transit, Repairing 
plaster casta ran be curried out by joining the broken pieces to. eH*r 
with plaster of Pari, or celluloid cement. Cleaning of |Mi*M 
except for routine dusting and brushing w not advisable. Urea- 
tiomtHv they may be doaned with metbvhtpd BpmL 
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Stout rNjphjHtittfc.—Artifacts made of .-.tone require praeti- 
tally no attention a- they preserve very well, Cleaning with soap 
and water m fiuffitieDt. Mending of broken tools with -dblatd 
re men t in recommended. 

The preservative treatment of mend objects, specially koimsp 
copper and iron articles is dealt with under the section of Hl Chemi¬ 
cal Conservation p+ in this handbook, 

Appendices to this section include a list of chemicals raquired 
lor the preservation of anthropological museum exhibits. 


APPENDIX L 


CHEMICALS USED IN 

Auf=tQE 0 . 

Alum. 

Amyl acetate. 

Beeswax. 

Camphor. 

Carkrn bisulphide. 

Carbon tetrachloride 
Cantor oil. 

Celluloid- 

CreoRote. 

Gum arahie. 

Hydrogen peroxide. 
EydrwMcjrk* nai-d. 


PEES E EVAT 10N ytiAK 

Nuphfch alone 

Paraffin wax. 

Petrol eum. 

Plaster of Paris 
Plasticine. 

Shellac. 

Spi ri t—11 re thy la tec i. 

Splri t — ree T ih ed. 
Sulphuric acid. 
Turpentine, 

Vaseline. 

Vinyl acetate. 


APPENDIX II. 

THE LOCATION OP PAE-fflSTOR JC OH 
AR0H GEOLOGICAL SITES. 

Surface Indication* often give the clue to the existence of ureh.ieo 
logical or prehistoric >ites,. At the sites of prehistoric habitations 
stone implements, potsherds and beads may be found on the surface - 
In connection with prehistoric burial site* huger atones, largo sherds 
of urns or other burial pottery„ iron implements, chanle shell orna¬ 
ment* and beada may be Found. At historic filter suah remains of 
‘ij Eld mg* and walk as sculptured 1 tones or large bricks may be found 
iu tin unusual setting Vn ^rabraologitad site overgrown with natural 
vegetation may often present definite patterns on its* appearance At 
certain regions c 017^ ponding to buned h uHdlng a or avails the vec^ta- 
tiQu would ht -.par-e or ahnent whi]^ in the ^UToundin^ regions it 
would he abundunt and dense. This i* often verv clear in serial 
views, 
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appendix m* 


SITES FROM WHERE PREHISTORIC STONE IMPLEMENTS 
COIJLD BE COLLECTED IN SOUTH INDIA. 


^IndiirA ■ * * * * ■ 

Tiinjom .. 
Tiruchlrappalli 
Btdlary *- -* 

CtiilduppnH 

North Afeot % p , 
Chingleput 

Nell ora . * »* 


Kurnocl „ * .. * * 

G suitor and Krishna 


Shingle beds in t he alluvium of the Vaigai 
on the loft bank iirancdMi-ly noith of 
Madura town. 

Laterito deposit lying to the smith easu 
Vailam and sooth-west uf Tanjoro town. 

Latent* forming plot tea u East of Ninniyar, 
45 mill's north-easi of Triohy town 

gut&eft of the shingle fans along the foot of 
the copper iummtnjn south of Eellttry 
town. Alao from Hilaknndi shingle fans. 

Thfn spread b of latorite gravel in R&yaohoti 
taluk. 

Laterite gravels 

Boutdar conglomerate at Vidjunidfttai in 
Itorttkilftiyar valloy; laterite rongtonim^ 
of Altirampakkanl^ 

Lateritc gravels rat ing cm th gnebaic rocks 

in Maotrrii valloy. 

Lat elite pcbbk hml in Bhavann&i gtavois at 
KrUhnapumm on the Atmakur Dofiuah 
png* on ike RalJii v&gu and Yemik >nda. 
pabm^oB rlia bank of Sagiletu atOiddalur 
nortr Nflndikanii% pft-B- 

Vhlley of Khunda near Roodmi in latent* 
gravole. 

High love! grftFdfl at Ippskm and OoaU- 
palli. 


appendix IV. 

ADVISOR* INSTITUTIONS. 

Teachers and others who ure bbereflt^ in building up “had 
museums and dimikr iiiMitntiniiis can obUun upecini vie-e find _F 
S r ^collection nf anthropological museum specimen, fmm the 

following —* 

1 . Superintendent. Madras Government Museum, Mod™*. 

2. Director, Department of Anthropology. Indian Museum, 

Calcutta. 

3. Pirector-tieiioral of Ardmedogy. Arrhaeologie.il Purvey o. 

Titiliti. Curzon Bond. New Delhi 
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SECTION Vll. 

Chemical Methods of Restoration and Preservation 
of Museum Exhibits. 

Bv R; SUBRAM AN IAN. Mi., 

i Forme Ly Curator, Cbetniee.1 Conservation Section, 
Government flfussujn* Madras,) 

introduction. — The application of chemistry to the udd of An 
audiSchaedogy » une of the recent developmente cd 
Archaeologists encounter various types of material, 1,01,1 
and inorganic, during excavation which are in a stale of pan a or 
campion disintegration and they need the co-Dpmtioa *.f Hir* i ■ 
fw the restoration and proper preservation of these materials. u 
ihfaed gratifying to note that a numb® of foremast men m 
chemistry £v*btt» devoting groat attention 10 ■*{?* ? 

M d seven] definite conclusions have been arrived at as the outcome 

«r their admirable studies and experiments. 

No less important La, been the bearing of chemistry and 
bhveics in settling various disputed points. Applied chemifi .V 
E^n oSLS tor £ * Jtte ot h«a. « .he 
uUnt -if authenticity. James J. Ron.ner of the Metropolitan 
Museum of Art Lai- developed a method for the detection dthe 
Jieofmibicobiects. Under the ul^ violet ray old ^ 
different from freshly cut marble and from old morblo which h 
Sn r 1 - In 2U»I oases it has been possible to demonstrate 

SBv that certain objects of art had been rather recently 
repaired, the new inserts showing up »u ^ong conlraat ivith the 
■ i r , *■ v rfiV > an& ultra-violet rays have been of 6™** 

2Sfifi£» - s-w-wr** e-S* *S»: 

ss£-*ysnt«Ci 

r# * ■‘•ssgarffwK*ttuTs 
zJtJttriJi f «*< - "» 

Feasibility al undertaking the cleaning pnxesE. 

Hundred, of chemical analyses carried out on antique maferirti 

‘■* w r *- 

ground. lt * {oA in Switzerland came from the nun. 

of ^iscany " Microscopic examination of coins and metallic ohj^ts 
,hi internal L#m. mi «- Pf <**„"“*“££ 

the ..nativity of "i.crochem.c.l UW lj» 1“g (rom 
2S3K wSi-l •«•** I'M wo vrt enotlior moon, 
in this direction 
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Restoration and Preservation*— The aim here is to give in broad 

nulling some of the methods that urn employed in the reiteration 
of particular materials. Tor full -letails the booh = lifted at p. '220 
et y££. may be referred to. 

Before imdeitakm^ the actual cleaning of any antique object P 
certain general points have to be noted. It must bt remembered 
that the materials upon which the experiments are made are 
frequently of great value- All cleaning processes take time and 
rtfsmration work should never be hurried- “ It should not on the 
other hand be set aside for long periods when once begun Hl . The 
great urge to re&ort to crude mectamical means in removing bard 
i-rugta should be fully arrested. A dose examination of the 
material is in all cases necessary. In some cases the antiquities 
would Slave undergone very little deterioration calling fur tio 
drastic treatment while iu some others the disintegration would 
Lave progressed to r-ucL an extent Lhat it would be unsafe to 
undertake any restoration. Conservation and not restoration 
should he Ike foremost point id such eases* It is not uncommon 
ibat all lhat is left out of an ancient iron object is*just a mass of 
tufL Lastly if there in the least shadow of doubt about the safety 
of using a particular reagent, it is well to determine by careful 
experiment the effect of the reagent on a small portion m on odd 
corner of the specimen* 

U) Copper and Bronze.— file moat frequently occurring objects 
which need restoration arc o! copper and cop|>cr alloys Bronze 
k ilu alloy of copper and iin. Ancient bronzes vary considerably in 
composition- They range in composition from Lb use containing 
5 per cent tin or kse to others which contain m liigk vs 30 per 
cent. The hardest bronze contains about 12 per cent tin; a higfaci - 
percentage makes the metal brittle. Some of Lite bronzes Ulsi 
contain a little lead and zinc besides traces of several other ele¬ 
ments. The nature and degree of deterioration suffered by an 
object depends upon various factors : (i) the composition of the alloy* 
ill} mode of smelting and the original nmnipuliiion of the compo¬ 
nents such as good or poor mi sing p fine or coarse grams, etc.., (iii) the 
porosity and the character of the soil in which the alloy lias lain* 
riv) the galvanic action with other metals, (v) contact with organic 
remains, (vi) the length of time during which the object has been 
exposed to the particular conditions. Among toe salts found iu 
the acil which are responsible for the decay of metals and alloys 
are the chlorides and nitrates of sodium and calcium and the sub 
phacr of calcium. The bronvrs are gradually attacked giving rise 
to green r blue, brown and red crusts. Copper ls changed into the 
oxide, chloride, oxychloride and carbon ate: Fin is converted into 
oxide. Occasionally sulphate and sulphide are also found. Tn the 
case of bronzes whose alloy had been homogeneous, fine-grained, 
dense and not porous and whose surface had been so smooth that 
the process of disintegration could proceed only verv slowly, the 
corrosion products ore formed in such a way that the contours of th« 
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bronzes with till their markings Are distinctly viable. The surface 
film—the patina— 16 thin, smooth, hard and enamel-like in 
appearance. The colour of the patina may vary greatly. It may 
be bright green, blue or of darker shades. Such a type of patina, 
otherwise known as " noble patina ” or ** edel patina , protects 
the metal beneath and should not be interfered with. Such bronzes 
call for no treatment beyond simple cleansing. But this type is 
rare, and hat conm 1 iruy me wtb is a rough, porous type of 
uneven thickness, containing in' some cases ealeweons dirt, and 
exhibiting great outward deformity. Some timet, an object other¬ 
wise in good condition, shows green spots which sie of a very 
dangerous character. The usual cause of this i; the presence of 
traces of chlorides and the action is mainly electrolytic. The spots 
grow in -d lie, sometimes slowly and sometimes rapidly and corUiuui 
the destructive action indefinitely. This type of corrosion has ten 
termed ” the bronze disease '' and the green spots are known as 
■' malignant patina ”, 

The main problems with the bronze objects are—(i) to remove 
the disfiguring incrustations which conceal the decorative details, 
til) to restore to the object its original appearance and liii) to 
eliminate the corrosive substancc-s which cause the rapid disintegra¬ 
tion and thus to assure the permanence of the exhibits. Various 
methods have been developed for the restoration of these bronzes *, 
There is mo universal treatment applicable to all objects and 
experience is the only guide in arriving at die proper decision. 

The restoration methods may he grouped under three cate¬ 
gories :—fa) electrolytic, (b) electrochemical and (e> chemical. 
Thera has been some controversy about the advantage* and merits 
of one ivpe over the others. The restorations earned out in the 
chemical laboratory of the Madras Museum during the past ton 
years have shown that, in point of safety and the accuracy with 
which the hidden details are brought out, the electrolytic rum bod 
is unequalled by others, This method is being regularly used by 
the Field Museum of Natural History, Chicago. Museum of the 
University of Pennsylvania, Fogg Art Museum of the Harvard 
University and other American Museums. 

(a! 'Electrolytic Method .—The electrolytic process which is the 
reversal of the process of corrosion was first suggested by Fnikencr. 
Ch, Frisch, Francois Margival and Francesco Bocchi, it wns ( ohn 
G. Fink who worked out the experimental details for the first time. 
The apparatus used is much hke that employed for electroplating. 
Without any preliminary cleaning, the bronze object to be treated 
is hang as cathode in a a per cent caustic soda solution, (Commer¬ 
cial grldt of caustic soda in flakes is used; if the sample is damp and 
in lumps it is rejected lest the carbonate present m it should damage 
the valuable bronze)- The object is suspended with copper wires 
md is complete!v immersed in the solution. Iron wire gauze or 
sheet* hung on either side serve ns the anode, fin the Hadra - 

method! on* *E*° appBo-hl» to object* nf *nil other -Eloy- or 

cuppwr. 
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MiuenxnnyUndrical iron tanks with welded joiiit- arc m&A as anodes*. 
A glass trough of suitable dimensions sene- well as a d_ntainei\ 
(For large object glazed eurthemware ranks are used). The 
current required can be tapped from .-onm kind of primary hatter; 
tftioh a* three or four Daniel! cells (in Buries) or from two accu¬ 
mulator (in series} or from the mains 'should be direct mrYenty 
Other primary batteries can he used, but Dan tell cells are 
commended \>n account of the * readmes* \ of their action. The 
negative pole of the battery is connected to the bronze tcathode 
and the positive pole in the iron anode. If there is any doubt about 
Llie polarity, moisten it t-mull piece of filter paper with a drop of 
solution of potassium iodide and touch the two conducting wires 
with h simultaneously. A brown spot will he seen on Ltie paper 
nt the point of contact with one of the wires; this is the positive 
wire (Filter paper mniatened with fc sodium chloride and 
pbmolpbthflldn * may also Ive ut>ed. In this case ihe pink colour 
produced indicates the negative pule.) Sometimes due to the 
fesiatenoe of the cnL>b current will not flow mxily at first- So it is 
best to immerse the object in the solution at night, allow the 
solution to penetrate Ihe crust slowly and start the dSectmljsfe the 
mxi morning. The optimum current density ie one ampere for 
every 20 sq. in* of the surface- treated. This means that fur a 
^rnatl object of about 10 in +i only 0-5 ampere is required. 

The action of the electrolysis is to evolve hydrogen at the 
cathode (bronze and reduce the cm>t to finely divided copper 
Tin- reduction of a thin mini (1/lftth to 1/Srk Inch thick) requires 
3 or 4 day a. It ia advisable to renew the electrolyte once nr twice. 
The reduction rs complete when all the chlorine (and other radicals} 
previously combined with the metal, has combined with the 
hvdrogen produced bv the electrolysis* There being no further 
chlorine with which the hydrogen produced by the continued 
action of the current may unite, the completion of the pny:es- is 
indicated bv the free evolution of the gtv at the cathode even with 
very" low current densities The object is then removed from the 
solution, well washed in running water and then soaked in repeated 
changes” of water for several hours. The final washings must he 
done In repeated change? of distilled water. Between the soakinga, 
the object ih gently brushed with a soft tooth brush* (Fine braes- 
wire brushes may also be used when nccewary). The last washing 
when tested with stiver nitrate should show no turbidity. The 
most frequent cause of failure k 1 inadequate washing * and the 
inevitable result is a perennial struggle against fresh attack*. 

■* Too much stress cannot be laid upon the nlscesHitY for thorough 
washing which ta a mb- means diking the object for seven] day? 
in repeated changes of water ” 

After thorough washing, the hrawea ate dried at once and ** 
quickly m possible. They should he wiped with mtt cloth and 
then dried upon metal rings over a stove. Small objects may bo 
freed from water by immersion in alcohol for 24 hours before 
drying. 




H 4 TOBQDE OF MUBEmi techniqvb 


209 


The bronze ia finally given » preservative coating to protect it 
from internal influences. Various giihslancus have been used fur 
Hub purpose, O. A. lihcwioptiliM employe tbe fallowing method : 

The object is heated upon a metal plate by a lire or gas or spirit 
lump. The object w tiilsl still warm is rubbed with a brush which 
liaa been stoked over pure wax and this process is repeated until the 
bronze lias received an extremely thin layer of wax Molten 
paraffin wax may also be applied by immersing the object id ;t. 
Alternatively the object can be coaled with a solution of paraffin 
wax in bfnp/eflfi (5 per cent) bv means of a brush. Two or three 
coats of either a solution of vinyl acetate in toluene {2 per cent) 
or of celluloid in equal parts of acetone and amyl acetate (2 per 
rreni* can also be given, 

(b) JJJectrocfusultra! Method.—In this method the object is kept 
m contact with a suitable metal such as zinc, lioth being immersed 
m acid or alkali The mechanism of the reaction is very complex 
—mechanical, chemical and electrochemical. 


The bronzy is first given a preliminary cleaning by soaking in 
repeated changes of water to wadi away the soluble salts. 

Take an enamelled iron vessel and shake into it a layer of 
granulated wnc. Place the object over that and spread more zinc 
granules so as to cover the object completely. Add enough or a 
dilute Hutu Lion of caustic soda (10 per cent I so that the object ia 
completely under the so lution. Heat and allow it to smuner gently. 
A rapid evolution of hydrogen takes place and reduces the crust- 
The object is removed after 21 Lours and brushed. The process 
is repeated, if necessary. The solution is renewed every time but 
the same zinc may be used again and again after washing in 
running water. Instead of using granulawi zinc the object can 
also be wrapped in ■'trips of zinc, borne alloys are more responsive 
to acid reduction than to Alkaline reduction. In each cases 5 per 
C€Dt sulphuric add c&Q bfl tt^ed of caustic &xb. 

The object is w a died well, dried and given a preservative 
coating. Rhousopulos who has used a similar method with great 
success for the restoration of Egyptian bronies and those from the 
Akropnlis and Antleythera, Bays : “ The process « cbaructsmsod 
hv its pimplicitv, thoroughness and sure, exact, smooth working. 
This method can be applied lo the largest object without difficulty 


nr cwt worth mentioning 11 * 

(cl Chnmrrt Method* : fi> Rochelle Sail Method ,—'The alkaline 
rochellt: Balt solotion required for the process ia prepared by diflsdii- 
ing 15 parte bv weight of rochelle salt and 5 part# by weight of 
caustic a,.ds in UK) part* bv volume of water. The object is kept 
immersed in the solution for some hours or ivemigfat, iRf 
iL is taken out, brushed and rinsed in water. If the treatment is 
incomplete, lhe process is repeated- The specimen ■* wanlu-d and 
impregnated. A solution of I part each of tartaric acid and caurtm 

soda in 10 parts of water may also be used instead of the ilkaboe 
locliello salt solution. 
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This ellcUjcnI in admirably suited lor objects exhibiting flight 
t uATusiou. The safety of this method depends upon the fact that 
i*hile it may attack and dissolve cupric oxide and the compodndH 
derived from it, it leaves unchanged 1 •-I l cuprous oxide and metallic 
copper, 

Jn cases of considerable corrosion she object ig alternately treated 
in tblute sulphuric acid (5 parts of strong acid to D5 parts o£ water; 
and alkaline rochelle salt, The time of immersion in gulphuric 
:und may range from a few minntea to several hours but is usu&IIv 
very short. If the cleaning La to he interrupted for any reason, for 
instancy at night, the object should be left in the rachehe salt bath 
and not in the acid. Fnrthor the final treatment should always be 
in ioebelle salt. 

(ii> Sodium im^uicarbomte : [commercially Inoicfi a* concen¬ 
trated soda crystals ) , —This method k of special value in treating 
gilt bronzes, A cold or slightly warm dilute ablution i.3 per cent i 
can he used. When the gob) is loosely adherent, 9baking must be 
avoided and it may be necessary to use a syphon wheif changing iha 
■solution. Dr. Alexander Scott strongly recommends this reagent 
fur 1 renting Hpecimeiis suffering from "bronze disease 1 ' and lor 
curing them without destroying the patina. The specimen b felt 
in a sSrong solution (.either cold or hot) of sodium sesquicarb >imte 
1*20} parts by weight to lfiO parts by volume of water) as long as 
nhlorinc is being removed from Lhe incrustation riest with silver 
nitratoh The object is then well washed* dried and impregnated. 

Isolated sputa on large bronzes can be treated by applying to 
i ‘■oh spot paper pulp charged with 10 per cent 9 -piicarbonst* 
bolulson. Repeated application may be necessary. 

(tiii Sodium metuphosphute.—This reagent has the property of 
lorn ling stable soluble complexes with raJchim and mngneflium ions, 
i.e, p calcium and magnesium salts are soluble in it. This p^jperly 
makes it an excellent substance for removing the calcareous dirt 
with v, inch buried objects are frequently coarid- ObjfcvtH with a 
goon patina have been succeafallv cleaned of foreign dirt, leaving 
the surface otlirrwise practically untouched. This s b done by pro- 
longed soaking in a 5 per cent solution of sodium nietajihosphate 
nr hy j shorter Foakmg in u hot lt>—15 per cent solution, The 
object is removed from the solution now und then amt the softened 
Nme deposit brushed off. 

(3) Silver, — Silver is a soft metal and Lr not well adapted to the 
wear and tear of daily use, This softness la overcome to a large 
extent for coinage and other purposes by alloying it with copper. 

The products of corrosion on ancient silver alloys copflifit of .silver 
chloride, stiver sub-chloride, silver sulphide and compounds nf 
cupper derived from the copper Alloyed with silver. Silver chloride 
i* produced by the sodium chloride dissolved in the sub-will water 
which nets in conjunction with oxygen and carbonic acid. The suh- 
eJiloride if formed by the decomposition of the normal chloride ut 
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silver by the action of light and organic mailer. Black silver sul¬ 
phide is formed by the continuous contact of the object with decay 
ing organic substances which hare contained sulphur* 

Ancient silver objects vary very much in their tit a to of preserva¬ 
tion. Sometimes the objects sutler only u stigbt .surface tarm&h 
(grey or black); in other cases the objects are covered with a iluck 
^Teen crust and have been mistaken for bromfifia. 

The use of warm formic acid m various strengths for cleaning 
all kinds of eiver alloys has given excellent results. The object Is 
kept immersed in warm formic acid (10 per centj for about an hour t 
taken out. rinsed in water and well brushed with a brush not hard 
enough to scratch it. If the object is not clean, the experiment 
is repeated. If necessary the strength ol the acid may be increased 
up to 25 per cent. After cleaning, the object is thoroughly washed 
and dried- 

In ho me cases where the above method in not satisfactory, the 
object can be alternately treated in formic acid (1U—25 j*er cent) 
and dilute ammonia solution (20 parts of strong ammonia of sp* gr. 
0-Bk to *G ports of w uerj. [Caution : Strong ammonia causes 
Ldislerh mi the skin,] In using ammonia it must lie borne m mind 
that although it has almost no corroeive action on silver, it attack* 
ami dissolves copper. So this method ia not safe for ohjecti of ihiu 
metallic base silver as it may increase their natural fragility by 
extracting the Copper. The object is given a coating of vinyl ace!ate 
oi celluloid. 

(3) Iron.— Iron objects are very susceptible to outside agencies 
and deteriorate more rapidly than other metals. Item con pining 
Jutle carbon (wrought iron) rusts with greater ease than iron which 
is rich in carbon (cast iron or steel). The agents re»pniiHi1ile for 
the meting of iron are : (a) moisture, without which rusting U 
impossible„ (b) common salt derived from the earth and (c) oxygen 
and carbon dioxide from the air. 

The condition of the objects differs widely. * The rust may be 
uniform in colour and hardness In one case and in another, soft 
areas, generally light In colour, may alternate with darker patches, 
etc.*' Sometimes the specimen is only a mass of iron oxide. In 
highly corroded iron objects, the rusted surface contains entail 
brownish moist beads consisting of chlorine compounds of iron 
surrounded and permeated with oxides. 

A satisfactory method in many eases is to boil the object in 10 
per cent caustics" soda solution. The solution is repeatedly changed 
tilt the rhloriiles are completely eliminated- Lotrip^ of ljm«s 
incrustation can be removed by subjecting the object to dilute nitric 
acid prior to treatment with caustic isoia. For removing the 
softened incrustatinn only soft iron brushes should be used mol 
bran*, as It leave- an yellow colour). 

15a 
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The object is washed thoroughly iu water f quickly dried and 
impregnated with 2 coats of paraffin was m benzene (5 per cent)* 
Shellac varnish may also be used. The object can also be impreg¬ 
nated by immersing it in hot molten paraffin was- Thin method 
can be used in the case of highly corroded objects containing little 
or no metallic core. 

In case there is a strong metallic core left behind p the specimen 
ran he reduced with zinc and caustic soda. (See dectrocUemical 
method under copper and bronze.) In this method zinc oxide p a 
white powder, la deposited on the iron to some extent. This las 
removed by washing tint object in dilute -ulphiuie acid. The object 
is finally bailed in fresh caustic soda solution (10 per emu), washed 
in running water, quickly dried and impregnated 

(4) Lead.— Notwithstanding the general inactivity* yf metallic 
lead, antique objects of lead are usually covered with a white iucnis- 
iotjbu, consisting mainly of a basic carbonate of kad mixed with a 
little oxide. In some cases the incrustation also contain* a little 
lead chloride. 

If the corrosion is slight, the object is painted over repeatedly 
with dilute acetic acid (10 parts of strong acid \o 1)0 parts of water) 
by me ana of a brush. If the object is highly corroded, it is soaked m 
the dilute acid, taken out at intervals and brushed, (When clean¬ 
ing lead objects, it should not be forgotten how very soft and easily 
marked the metal is. It must algo be borne in mind that atifttit 
acid ia not without action upon metallic lead and that all Lracc* of 
acid must he completely washed.) The object \s then soaked in 
dilute caustic soda solution (1 per cent) to neutralise the acid. 
Caustic soda ako acis upon lead; therefore the treatment must not 
be prolonged. The alkali h wished out by hot freshy-boiled ■lis- 
tilled water until no free alkali remains, a? indicated by the beha¬ 
viour of plienolphthikm (should remain colourless). The object 
is dried in a steam oven and taken to a dean atmosphere and allowed 
to remain there fur at least a week m Lhat a uniform protective layer 
may form. Finally the surface is protected either by varnishing 
it w ith vinyl acetate solution (2 —3 coats of 2 per cent solution) or 
by dipping in hot para Bin wax Celluloid is not recommended for 
lead since it gives off traces of acid which may prove injurious to 
specimens. Dammar, shelkc or mastic varnish may also be used, 
{Note that lead objects should not be stored in oak cabinets as the 
wood gives off traces of volatile acid— to which it owes its peculiar 
™ell—destructive to the metal.) 

(5) Prints, Drawings, etc. — Tin: chief ailment from which prints 
and drawing suffer is adiscolouTationof the paper on which t I it y are 
executed. Brown and other coloured spots are all over the 
paper. Such, a condition is known as r foxing p _ These spots have 
been usually in some way connected with the growth of mildew and 
mould or similar organisms. Paper usually contains small 
quantities of iron, derived, perhaps, in some cooes from the vessel 
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ill which the pulp was mixed. “ Ehpar-tnf eating tungi produce 
Mid from cellnlOBe (of the piper) and thin acid attacks the small 
quantity uf iron impurity present m the paper. Organic iron * 
ure Eurmed and they celled, at vinous centres ^according to the 
condition* of humidity, etc.), where they eventually uecomp^e 
yielding by atmospheric oxidation Coxed spots ^consisting of oxide 
and hydroxide of iron. Some of the factors having a bearing on 
the Question of foxing are the nature of the paper, biie, inks a id 
uiementB humidity and the type of fungus. Whatever may ha 
Ihfoause’ these niks are highly disfiguring and have to be eradi¬ 
ated to prolong the life of the print and la enhance the aesthetic 

Various bleaching processes have been designed to remove the 

discolouration and the brown spot* and to restore to the paper the 

original tint. An active agent, like oxygen or ehbnM 

of re oxidise the colouring substances (that make up the -ton*ta 

produce colourless or less strongly coloured one* Such 

processus in themselves are easy operations but 

uith mints and pictures, there is the question of attaining rftL 

kind of ball bv going over the aurtace of the print n ■ 

SSL'S The print is placed in a dish of water and exposed to 

freah^ sheets of white blotting paper. A piece of cardboard is hu« 

. frtVft j ■ mnrfc(1 are removed with dilute ncid and a weak solution of 

^ is—* »*-* *» — • "f r- 

After removing the surface did. the print in immersed, face 

\ i . i n - m iniiipR hi [i 1 prr cent Botiitmn nf hvdrci 
npwiirds for about 10 minutes in a P; . _ 

chloric acid 'made bv diluting strong acid of sp. gr. 116 ™ . 

chloric acm .inao J ft* transferred without washing for 

' ii in minntrt to a second bath containing a dilute solution of 

nootber 10 mronto » » «=”“£ rf ^ ^ lo |h. 

StSE wmliinf a"' 1 m <» „,,;.l tt- 3U cta^;^ PP«^ : , 

nrint is then washed thoroughly with something ot me rnu, 

dried between blotting papers. 
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This method is applicable only in cases where the basts (A 
*® e P ichira ^ carbon in some form or other. Printing it k is com 
po^td of carbon containing a binding material like linseed oil, and 
no printed matier can be safely treated by this method. With a 
Mile precaution, pencil drawings can al&o he treated, for, although 
ri^ere h no binding medium,, the graphite (graphic is also a variety 
nf carbon and so is permanent) particle* become fixed, in time, to 
im paper. Any writing in iron gall ink will disappear unices it is 
protected beforehand. Tikis is done by the local applies,ion of a 
solution of celluloid (2 3 coats of 5 per cent solution). It may be 
removed afterward* whim the print is dry by a wash of acetoner 

Hydrogen Peroxide -—The advantage of hydrogen 
peroxide hes in the fact that the products of decomposition are just 
oxygen and water, eliminating the necessity for prolonged washing 
ror use, a mixture is made of hydrogen peroxide solution (10 
volsj and water in equal proportions in which the print is 
immersed until clear, when it is taken out, washed and dried. 
Hydrogen peroxide ia not very quick in its action, .ind in some 
ea^ it may be uetesmry to leave the print m the bath av^nighi. 

Vk here the presence of water is undesirable, a^ in the case 
of water colour paintings! hydrogen peroxide vapour can be w*ed- 
A fiat block of stucco plate is prepared and dried. A small quantity 
of a concentrated eolation of hydrogen peroxide is distributed jj- 
uniformly as possible over the surface of the block. The print is 
placed, face down wards, at a dis lance of an eighth of an inch or sn 
and the hydrageon peroxide vapour which comes of gradually acts 
on tl-e picture and not only removes the spots hut also brightens up 
the pigments. In many coloured pictures, white lead is freely need. 
These whitened parts in time become discoloured and finally quite 
black owing to the conversion nf whiM lead into the black lead 
fenlphlde- Hydrogen peroxide oxidises the lead sulphide to the 
white ! ,v -id sulphate and the pigment regain? its warm original tone* 

Another method of applying hydrogen peroxide U in ateo- 
hnhc solution, equal quantities of hydrogen peroxide solution and 
absolute alcohol being mixed and painted on the discoloured ™*f 
with a Soft brush. 1 

^ T. This reagent has been recommended 

by Dr. PlenderiHth of the British Mimmn. It is a white, rulher 
insoluble powder mA must be kept in a wdl-stoppered bottle on 
account of its instability V 2 per cent solution (3 util in 100 re 
of water) is prepared a* and when required, The solution is 
applied to the spots with a soft brush. The drawing i* then 
covered with blotting paper and placed Tinder n gla*s plate. The 
result is examined after an hour and the treatment rcjieated if 
necessary. Chloramine T as a bleach has the advantage of not 
having to he waited. Tins process is particularly amiable forwatcr- 
rnlour drawing a? the reagent may be applied to those parts of 
the work which are stained without endangering the whole. 
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(bj lif. umr.ai of Stains, -Besides discolouration by mil dev. ( 
prints may be jicci den tally s tamed io other ways. Oil and greav 
stains are'a common source of trouble. Petrol is effective m re¬ 
moving wax and ciodle grease stains- The print is immersed in a 
■’.all of pure petrol preferably face downwards and the back brushed 
gently from time to time with a soft brush. If the stain is persis¬ 
tent, acetone :md henzeae can be tried. For the removal nT oxidised, 
oils, -splialtie stain', paints and varnishes, pyridine has be*-n found 
to bo very effective. This is applied by means ol a brush of plan* 
fibre and’ the liquid after a short time removed by pore white 
blotting paper. The application is repeated. 

(cl Fn inifjfli to 1 1 .—In addition to the restorative treatment, 
tJitw are certain type* of treatment for paper that have a largely 
preventive value. Fumigation is one of these and is done to destroy 
any mould or bacterial growth or to kill spores before they develop. 
With « few exceptions, prints, drawings, manuscripts and water 
colour pmntaings can be sterilised by means of thymol vapour. 

The picture is placed in a tray made a fairly air-tight hov, 
preferably above a large clock ill jibs containing about 10 gm=. of 
thvmol crystals. Tf a little heat k applied by switching on 

fir a short time att ordinary electric lump fixed Home two inches 
below the clock glass), the thymol readily melts as its inciting point 
is 44*C and soon the air inside the box becomes saturated with 
tiie vapour. The period of sterilisation may range from three or 
four hours to anything upwards depending upon the degree of 
infestation. 

farhon-di-suIplhde which k a very effective insecticide has also 
been used in tome cases. However, it possesses the disadvantage 
of beinr htghlv inflammable. When mixed with air in certain pro¬ 
portions, it is explosive. It his an exceedingly unpleasant smell. 

too A mixture of ethvlenc-rtilebnride tf parts by volume) nnd 
carbon tetrachloride M part by volume tit another effective reagent. 
These are liquids that on exposure to the air evaporate fanning 
gases which are effective fane Had*. Tins mixture is nmi^xplo- 
«dv* and non-inflammable. 

,0] Bone and Ivory — Bone md ivory have been used from 
ancient times for many p nr pages—purely utilitarian as well as 
decorative. Being organic materials, they present peculiar prob¬ 
lems in conservation - Both are made up of vMvm pboaphate 
and calcium fluoride and ossein, an organic motom! Ivory i* 
mon* compact thftn bone. * 

Gcnerallv old bone and ivory are found warfied and brittle due 
to i he action of heat and moisture, Being light of colour, they olsn 
get euilv stained. When buried underground far long, they tend 
to get weakened by salt incrustation or water which decomposes 
the organic material in them. 
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When the bone or ivory abject is b a Mrh good condition, it 
may be denned with water and either soap or & detergent. It 
tnn^t not be allowed to be in contact with water longer than iitces*- 
airy. After washing off the ^oap with distilled water* the object 
ia dried with a soft towel. If the ivory or bone is partially 
decayed, the final drying has to be done by passing it two or three 
times through 95 per cent alcohol. i 

When the objects are Covered with carbonate incrustation, the 
conservation is more complicated. The use of acid to decompose 
the carbonate is essential hut it has to be done without letting the 
effervescent carbon dioxide disintegrate the object. J. Franklin 
Ewing used the following formula successfully for specimens of 
bone recovered from limestone breccia: 

G la dal uctio acid .. ** fOc,c, dissolved in 

Water * , - * *, * * * # 1 litre; to this* 

Saturated audium hydroxide .solution, 1 0 o.c. is added. 

The action of this solution upon the crus* was clow. 
Unprotected bone is, however, not to lie exposed for more than 3 
or 4 hours. The bone may safely be protected from she acid by 
be mg impregnated with a thin solution of Alvar*. It was also 
found that two coatings of a chlorinated rubber varnish afii rded 
adequate protection even against strong hydrochloric acid* In 
such a cage, the crust waa decomposed by the add dropped on to it 
with a pipette. Every time the removal of the crust exposes the 
bone, fresh coatings of the rubber varnish have to be given. After 
the acid treatment renders the crust porous and soft, it can be 
removed by gentle mechanical means like careful picking with a ^ 

needle. 

After restoration, bone or ivory must be dried by exposing tbo 
object to air in a dry place* Heat should never be used. Impreg¬ 
nation of ivory or hone may be done with a solution of vinyl acetate 
in toluene (15 per cent). Durofix may be safely used for repairing 
broken fragments. 

Resins, Waxes, Drying Oils, ik —Various reams* Loth * 

natural and synthetic* drying oils and other organic substance. 15 
like paraffin wax, beeswax and ulue have been extensively iswed in 
the restoration of museum exhibits They have been used for a 
variety of purposes :■ — fa} a* preservative coatings to protect the 
objects from external influence* (dirt, moisture, acid, fumes, etcj, 
th) for consolidation and fitrengibening of fragile object*, (c) for 
fixing crated and scaling paint film* on paintings, (d) as cements 
in joining broken pieces, etc. 

Among the most promising of these have been —mnniic, shellac * 
dammar, Canada balsam, copal, isinglass, pan danse, chlorinated 
rubber T linseed oil. celluloid, cellulose acetate, polyvinvl acetate i 

and watergl&ss, 

■ by ShrtwimpTvn Products Company, Limited. Sfauriojcui F/|lb 

P -*3 * Canada, or Empire State Building New Y«k, United BtmLm uf AJn^rlrw. 
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in choosing the proper substance and the solvent, various factor* 
have to be taken into consideration—(a) the adhesiveness, elasticity 
and tocgiiness of the lacquer films* (b) transparency of the film, 
(c) chemical inertness, (d) reristincc to weathering, {*) inoiitoo- 
procfrsesE, if) power of penetration of the lacquer ^oluUon, (gj cost 
of the substance and the solvent, ih) rate of evaporation of the 
solvent. 

Vinyl acetate, for example, is superior to many other subatanoes 
on account of its water-white transparency. The polyvinyl resin 
is more elastic and less inclined to embrittle and peel than cellu¬ 
loid film. But the films produced by most of tbr artificial resins 
are permeable to water vapour -mil they arc not *<< be chosen where 
protection from moisture is the first consideration. In this respect 
they are inferior to substances like bees was. The colour of 
heoFTwax is a disadvintage when treating some of the white or light- 
coloured materials and in such cases paraffin wax is used- Also 
paraffin wax ia safer than beeswax in being chemically more inert- 
The former tB%tdy a mixture of saturated hydrocarbons white the 
latter contains some acids?. But the film formed from paraffin is 
not so elastic as the one from beeswax. Cellulose acetate is a more 
stable compound than celluloid and so is preferred in strengthening 
woven fabrics. Celluloid may eventually develop some a%ht 
acidity and old fabrics are very susceptible to traces of acids. 

The rate of evaporation of a liquid is also a very important factor 
when it ia used in a lacquer formula. Rapidly evaporating solvent® 
!■■ liable to cause a blush, and to overcome this, high-boiling 
liquids are added. Celluloid is dissolved t for this reason, in a mixed 
solvent of acetone and amyl acetate. Various specific fanttukt 
have been suggested for these lacquers but it is best to prepare 
one's own depending upon requirements Some among the many 
solvents used for this purpose are : benzene, toluene, alcohol, 
acetone, amyl acetate, ethylene dichloride, p^ttob turpentine, 
or her and carbon-ds-sulphidc- The usual strengths of tbrFC 
solutions range from two to five per cent. 
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APPENDIX A, 

LIST OF CHEMICALS AND MATERIALS EMPLOYED IN 
CHEMICAL RESTORATIVE AND PliESEH V ATI V E WORK. 

acid (Glacial) r ~lt m a corrosive urgnuic acid with a m.p 

lfl'7 f C tind b.p. LlB D C; *p, gr. LOS. Doth the 11 pure ncid 
(i t. r jdacifll) and liquids containing various percentages of Mid 
\40 pur cent, SO per cent, etc,), lire available iti the market; the acid 
i* soluble in water and alcohol 

.iertcuir.—Colourless organic liquid belonging to the group pf 
compounds known as " ketones "\ b.p. 50?V*O, sp. gr. 0-79. A 
Sood solvent of celluloid, 

AlcoinA.~T\n- term generally understood to signify spirits of 

wine of various strength Ahmluts Afco/rul [same os ethyl alcohol) 

L alcohol without any water, but u* it absorbs water from the 
atmosphere,the strength ol mininerekl airndute alerjhg) rarely exceeds 
tiB per cent. Recti bed -spirit- are spirits rEnderrfJ pure and strong Ivy 
nrliTTtTTlnlVTTi [fib-nt 95 per cent strong). 

-iFFiiw^ia, — It it? used as a washing ugeut far ncu trails; mg any acid 
that might have formed on a mineral. 

Ammonium Phosphate ,—It U n good fire-proofng material for wood. 

Amyl .4rr(*ih —Cnlmjrh?a& organic liquid with an aromatic smell 
Sp* gr. G875*, b.p. 140"C—I4S*C There arc three vadetieti 
of amyl acetate of winch common amyl ace in to r \ is the compound 

iso-amvl actetatc " I sad ns fl solvent of cellulose-: used along with 
M'ctiine* for prepaidug celluloid varnish, cement, etc. 

,4«rw.—This is the frade mime given to a preparation eoutsibling 
copper, arsenic and chromium salts in the proportions wlm-h are itiofii 
resistant to bleaching It is naively u^d aa a wood preservative. 

—It i‘- n yellow tough solid of complex composition. 
Melting point ranges from soluble in ether and chloroform 

Rrngfc^ —A eolourtfcrBp inflammable organic liquid with 

Ft b.p, of RQ*C; an exrdl®t solvent of resin, fats, etc, 

Brmun (Petrol, Petroleum spirit},—Ben nine is not synonymous 
witlj henJMn*. The name is given to n light petroleum oR boiling 
between ISO*—1» B C, 

ffrJuifmip piipn .- - ft. hi oiif which i* capable of absorbing moisture., 
Any paper p..^-es-4ng this property, can be used in drying plant?. 

Fib H-firn^ litmdrr {also known ns the i+ chloride of lime "},.—It i ? 
i white powder containing $5—4.0 per cent af available chlorine. Ar 
it* unma indicates. \\ 5s used for blenching, for example, ni&pw 
f^vtiles, etc 

Cafc/urc Hodt-tit *-.—It js also tur-wh as Calcium Hydroxide, 

Calico —It is will as cloth fir as paper The latter ir enaipr to work 
with. 

Camel Hair Bnt h —It h «old in various sfeeF, Size No I and 
aia* No, 1 will be useful. 
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Canada Bakarpi.—Ife is a resin obtained from certain fit trees in 
Cam id ft. It is soluble in xylol and benzol, 

Cffrfrpn Tztnichtendt ,—It ifi employed in fumigation, when mixed 
with ethylene-di chloride in the ratio of 1: 3, 

Ca uji t k Fatal h (chemical name : potasaiui n hyd roride) -— White 
deliquescent and caustic sub stance. When it is dissolved in water, 
great heat is produced, (cf- Caustic ^oda.") 

Caustk Soda (nhenucol name * sodium hydroxide}-—White, highly 
deliquescent caustic Bubfittmcc- Marketed in several forms—flakes, 
stick a P pall a1« f etc. Much best is evolved when ft is dissolved in 
water. (cf Caustic potash.) 


fWtulouf.— Good* transparent sheets are available Its the market. 
Old photographic films may nleo tie used, though this Is not advisable 
when dealing with works of art- The sheets are cut in. bit5 ami dissolved 
in equal parts of acetone and amyl acetate. L " Celluloid cement h 
connate of celluloid dissolved In a suitable solvent (acetone) to give 
« thick syiEip^v liquid (about ID per cent). 

CsUulnnt A* $tah r .—A non-inflammable substance- ^ Soluble in 
acetone giving a solution which cim be used for preservative coating 
It k a more stable compound than celluloid and so is superior to 
celluloid solutions for treating old Fabrics 

Chiffm.^Hk b a fine, almost transparent, silk gauze 

€kl&M*httitutt .—Crystalline substance with a melting point of 
S7*(V Soluble in water and alcohol. 

CMommiits-T._A dull while auhstance; capable of generating 

chlorine; muni be kept in a well stoppered bottle 

OJtforoform.—A volatile, anaesthetic liquid; b. p. 60 B t Onod 

advent for fat and other subs lances, 

Cta if .—Finn-grained kaolin, which should not crack when dried .U 
used for purposes of modelling. 

Corronive BuhttmaU [chemically known mercuric chloride).—It 
is a htghlv virulent poison- If any me tel Is allowed to coma in contact 
Willi it. the solution not only gala itself stein ed but also stems the 


specimens. 

glJtgr, _It is highly volatile find inflammable 

S&tylene Dirhhridt.—It is employed in fumigation mixed frith 
carl km ) tirfM-ohlorWa in tlw ratio of 3 : 1. 

b'oTrrtm —These are of various aiaes. It is better to pos&es- a pair 
about one foot long; and another about six metes long. Tbtfwith 
a sliding button to keep the two arms closer frill be very helpful. I 
will also be advantageous to possess in addition to these a pair of -mall 
forceps with slightly curved tips 

Formalin commercial aqueous solution containing 4u pei CL-nt 
of the compound " formaldehyde ”, 


f-ormic And .-—When pure, it is a colourless liquid which hafts at 
101'C It is a powerful wifi septic. very corrosive, and mixes with 
water in all proportions. Solutions of various strengths ffjO per cent, 
25 per cent, etc ), ore available in the market. 
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Frt?t MAI.—It m n light *ted frfi-me hailing thin &aw-hlad« of 
vuiying grades of fineness, which cab be removed or eh ringed at 
will, 

Ghtf .—It ls tin impure form of yelaim md » pood tidhtLsivu far 
tfooeL Fish glue which is commonly sold in yjii&tkfutory. Quality 
glus should be of a fight colour and free from sin ell. It is prepared 
For use- by breaking it into pieces will soaking in cold water till the 
pieces become soft mi swollen. The excess water is poured off + and 
the substance is heated in a glue pot, be law 8C>\ The glue is applied 
with ft brush when it is hot. 

Hydrochloric acE P d(C-anC'.].—The commercial cod cent fated acid with 
a sp. gr. of 1\& is an aqueous solution of 9^ per cent strength.. Th- 1 
acid must be con* fully handled (when diluting etc H ): the lapour has 
a pungent and irritating effect, 

Hydrogin Potowid e —1 t is nn odourk m and colourl£Sfl Iiquid like 
water. On decomposition it gives water nnJ oxygen. Ekilutians of 
hydrogen peroxide in water are used far bleaching straw, hair. etc. It 
is marketed in various strengths “ 10 volumes " t “ 91 volumes “ 
ft fcc. A Kb volume solution means that nn decomposition it will yield 
10 times its volume of oxygen; on chemical calculation < this work? 
out to S per cent approximately. 

JtfenlfcoL—A colourless crystalline substance with a iu.pt, af 40*C. 

Methylated ipaVi/i -—A mixture of alcohol denatured with other 
substance* such as pyridine, naphtha, benzine, etc., to rendar it unfit 
for consumption but yet available for chemical purposes. 

iYdpMAalcna.—It is u?L&d for keeping off the insects. It, however, 
dons not confer more than a limited protection aguioet certain kinds 
of insects 

Nitric acid (Cflue *).—L ulmirtesfl, sttxjijglv doming, corrosive ftqilid, 
which attacks many metals with avidity forming nit rates. Also a strong 
oxidising agent. Thu usual commercial concentrated acid with a Bp gr 
of ] ‘414 contains about per rent of nitric acid hv weight TLo acid 
must be carefully handled wink 1 diluting, etc. 

Fara-dicW<TO*ieaainir,—Wtuhe crystalline solid with a m, p uf 
43*0, Used as an insecticide, 

PamJJln w»>—White, trftasluoant mixture of hydrooartranii with 
m.p. fiO—fVS C. Soluble in turpentine, hencrena, chloroform, etc* 

Paswt, part nut —It is a kind of ribbon, sold by the photographic 
companies, and Is uf LmmfHVsp uic in making gloss boxes, preparing 
specimen* for display, etc, 

Pffri dwA*—It is n wide, circular, shallow glass dsLem with a flat 
hot tom . 

Phwtcr of Porit,— Fluster uf P*r» is e&lcium eulphate which hu* 
been deprived uf part of tin water if combination by heat It has 
v great tendency f recombining with more water, w ith which it sets 
into ft hard tnoc? A slight expanukui ocunrs during Betting so that 
It will take & sharp implosion of a mould, and so is used in mt iking 
easts. Admixture of nhim, borax, etc., with the plaster reduce* the 
rate of setting while common snlt t oto.. accelerate It. General!v nnv 
hastening of the netting i* unnecessary, 
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PtwUfiue.—li is a soft, diiyUke plastic material. that d«s not 
stick to the hoods. It i$ v >rr useful for milking models in n laboratory. 

Pofyniityl Ac a tots.—It Sb a good and reliable varnishing material 
for unstable minerals. F^r il*f* it h dhadncl In a mijture of equal 
parts of tolaenr atld seetoow. 

pptojiELLm Cytmb&t *—White del»quPB£efit. errstallinr of rfn| 
pQitfonoui dtaraatar. 

FyncJinf — A practically colourl»& liquid of jrfnetrfctirg.shEirp odour 
with ab.p. of 11S*CL 

Qufcktim**-—U iu also known ae calcium oiidc, lb is capable of 
absorption g! mdstun? in tbc air. 

Rochelle Salt (S&ttiifti Potassium Tartrate) Ctatrartau. enrfltallro* 
compound soluble in water, 

Sciriti-fi.—That obtained from cedar-wood should be preferred, 
The Tmer the grains, the batter. 

Shoffar.—A resinous excretion of the tsc insect Shellar varnish 
consists of tfae resin Jwolvid in alcohol. 

StoefcAoffliVfW,—It is also sold as Pis liquido. 

Sidehuric tieid (Corns,).—Colourless, oily liquid, without odour 
Extrcmelv corrosive to the skin and all body tissues, and so causes very 
serious bums. The commercial concentrated and, with a «P- ET- of 
1-84. contaiDB about flS per cent sulphuric acid- On mixing sulphuric 
at-id' with water, the mist urn becomes hot and the temperature may 
rise ns high as 13G*C. This is liable to cause serious aedciente if ca.ru 
bo not token when diluting the odd- Tile acid should always be added 
to the water with vigorous stirring, finder no fimimrfnnce ihoiiW 
trflfcr he added to fits strong Mid. 

Titwmol—White crystalline substance of mild, pleasant odour with 
m .p . of 44'G T T sed an on insecticide. 

Tissue paper —It is a tliiu. soft .unsixcd paper used for protecting 
delicate objects. 

Turpeftfiae —'hi of turpentine is a mixture of hydrooarhoni 
produced to nature in pine trees. A colourless mobile fluid with a 
characteristic odour soluble in alcohol and ether The property of 
turpentine of dissolving resinous and fatty substances renders it exceed¬ 
ingly useful in the preparation of paints nod varnishes titii for the 
removal of such wuhatwlises from fabrics. When oil of turpentine is 
exposed to the air. ft slowly becomes solid, absorbing oxygen. 

Famish._It it of two varieties, spirit varnish and oil varnish, It 

it, the funner variety that is used for timber, 

WhiU Antim [also known as orsettiotia oxide).—In commerce it 
is also sometimes called simply " areenic r \ It ta used H an imecto 
ride and tor rut poison; used in preserving the skins of animals. 
Anwniou* oxide is very poiRarmiiB m are aim moat of the arwmcal 
compound!?. 

Yufrutr fal?o colled xylol},—There me three kinds of xylano—4h* 
ortho pare and mate varieties with b.ps. of H2*C, lflST and HMTC 
respectively. The commercial product is a mixture. ColouriaM liquid 
witii a Wot odour distinct from that of Wrrnir 
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